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Technical Issue: Direct Hydrologic Connection 

Molycorp Mine, Questa, New Mexico 

Several Molycorp contractors have conducted studies at the mine site. All generally agree that 
the sulfide rich volcanic rock material "rhyolite" is most likely responsible for generating the 
highly acidic metal laden waters within the Red River watershed. This acidic metal laden water 
is called Acid Rock Drainage (ARD). The most common mechanism for the formation of ARD 
involves the oxidation and hydration of sulfide minerals (e.g., pyrite, or iron sulfide), resulting in 
the generation of sulfuric acid. The acidic waters then remove metals from the weathered rock 
material and delivers them to the river via ground or surface water flow. 

Natitrally occurring erosional scars, which are exposed rhyolitic volcanic flows; and Molycorp's 
Waste Rock Dumps (WRDs), which contain rhyolitic material, are the most probable sources of 
low pH and high metals discharge to the local watershed environment. Red River water quality 
and a localized concentration of acidic, high metals seeps indicate that the general area ofthe 
source is within the Molycorp property boimdary. Geochemical analysis of erosional scar and 
WRD leachate indicates similar geochemical signatures. Monitor well ground water samples 
support a correlation between ground water chemistry and WRD and erosional scar leachate 
chemistry. USGS gage station data indicate ground water flow to the river. Although 
attenuation appears to be a factor for seep discharge, a correlation exists between seep and 
ground water quality. Therefore, verification has been adequately established to support a 
ground water hydrological connection between the two sources and Red River seep discharge. 
However, the percentage of constituent concentrations or discharge volume supplied by each 
probable source to a specific seep could not be determined using the available data. To attempt 
to determine these volumes and percentages would be impractical considering the geologic 
complexity of the area. 

The Office of Inspector General (01G) finalized a report entitled: "EPA Can Do More To Help 
Minimize Hardrock Mining Liabilities" on June 11, 1997. The OIG conducted this investigation 
in response to a request from Region 8 for an audit ofthe environmental and financial liabilities 
that could result from active hardrock mines. The OIG found that the low level of financial 
assurance requirements at mine sites may leave EPA in the position of assuming responsibility 
for cleanup of fiiture abandoned hardrock mines under the Superfund Program. The EPA media-
based program most often applied to hardrock mining is the CWA NPDES program, which calls 
for permits to limit the discharge of pollutants into U.S. waters. However, a serious limitation of 
the CWA is that it provides protection for surface waters only; groimd water is not subject to 
regulation under the CWA. 

The OIG investigation determined that the most serious environmental threat of current hardrock 
mining methods is the risk of acid mine drainage (i.e., ARD). Water and oxygen flowing over 
and through the metal-rich, sulfide rock exposed by mining activities can contaminate surface 
and ground waters and damage aquatic life. Predicting the probability and extent of acid mine 
drainage at a specific mine is difficult because drainage may not occur until long after active 



mining ends. Reclamation may require water treatment in perpetuity. Although the OIG 
considered ARD as the most serious envirormiental threat; the OIG's investigation concentrated 
on mines which use the heap leaching method for the study. 



Legal Issue: Citizens Suit 

Amigos Bravos. et al. v. U.S. EPA (Molycorp Citizens Suit) 

On March 25, 1999, Amigos Bravos and New Mexico Citizens for Clean Air and Water 
("Plaintiffs"), two non-profit organizations dedicated to protecting New Mexico's water 
resources, filed a citizens suit against EPA imder § 505 ofthe Clean Water Act, alleging that 
EPA has failed to perform non-discretionary duties under the Clean Water Act ("CWA") by 1) 
failing to take enforcement action either through the issuance of a compliance order or through a 
civil suit against Molycorp, Inc. ("Molycorp") for discharging pollutants into waters ofthe U.S. 
without a National Pollutant Discharge Elimination System (NPDES) permit, and 2) failing to 
either issue an NPDES permit for Molycorp's waste rock pile discharges or to prohibit such 
discharges pursuant to Section 301 ofthe Act. 

Molycorp owns and operates a massive molybdenum mine on the banks ofthe Red River 
in New Mexico. Plaintiffs allege that pollutants leaching from Molycorp's waste rock piles are 
discharging to the Red River via a direct hydrologic groundwater connection and that these 
discharges are point sources requiring a NPDES permit. 

On June 15, 1999, EPA filed a Motion to Dismiss contending 1) enforcement is a 
discretionary function under the CWA; 2) Plaintiffs were collaterally estopped by prior litigation 
on this same issue; and 3) Plaintiffs failed to provide proper notice under CWA §505. Plaintiffs 
filed a Response to EPA's Motion to Dismiss and a Motion for Summary Judgement on July 29, 
1999. EPA's reply to Plaintiffs Response to EPA's Motion to Dismiss and to Plaintiffs Motion 
for Summary Judgment is due September 30, 1999. 

ADDITIONAL BACKGROUND INFORMATION 

In a 1993 NPDES permit action, EPA declined to impose effluent limitations on the 
discharges at issue, despite public comment raising the issue. In 1997, these same Plaintiffs filed 
a citizen suit against Molycorp contending Molycorp was discharging without a permit because 
Molycorp's 1993 permit did not authorize the overburden pile discharges. The District Court 
dismissed that case, essentially on the grounds that whether the overburden piles required a 
permit was an issue that should have been litigated in a challenge to EPA's permit action. 
Because it had not been, it could not be raised after the fact via a citizen's suit. The Tenth 
Circuit affirmed the District Court's decision. After its action against Molycorp was dismissed. 
Plaintiffs brought the instant action against EPA. Molycorp's 1993 permit is now up for renewal 
and the issue of whether the discharges from the overburden piles should be permitted is before 
EPA again. 



Permit Issues 

Molycorp's Molybdenum mine located near Questa, New Mexico is an extensive 
operation which began in the 1920's. Mining at the site has involved both surface and 
subterranean activities. Molycorp's current permit authorizes discharges from four outfalls. 
Two outfalls are located west of Questa at the tailings ponds. The other outfalls are for storm 
water discharges at the mine site. The storm water outfalls have never been used. Molycorp's 
NPDES permit has expired and a new permit is being drafted. The currently permitted 
discharges from the mine and tailings ponds are not expected to be controversial. 

There are several seeps located adjacent to the mine site which are controversial and are 
presently the subject of a citizens suit. As their name describes, the seeps are areas along the 
stream where water is trickling into the Red River at a low rate. That water is highly acidic, 
often having a pH as low as 2.0, and contains high concentrations of metals. Although there are 
some natural seeps in the canyon, activities at the mine are thought to be responsible for the 
seeps located adjacent to the mine site. The seeps contribute to water quality problems in the 
Red River by their contribution of metals. 

Since NPDES permit can only regulate point sources, the seeps can only be controlled if 
we can claim that they are point source discharges. This has been previously done in NPDES 
permits issued in Region 6 by determining that there is a "direct hydrologic connection" between 
the pollutant source and the receiving stream. The previous permit for Concentrated Animal 
Feeding Operations and the permit recently issued to US Liquids of Louisiana both contain 
requirements based on a direct hydrologic connection. A weakness to this approach was found in 
the Animal Feeding Operations model permit written by EPA Headquarters. The judge 
reviewing the model permit frowned on the direct hydrologic connection approach because EPA 
has not issued a policy statement. We should push Headquarters to develop such a policy 
statement so that this issue does not hurt our case in the event of a challenge. 



Ecosystems/TMDL/Tribal Issues 

Molycorp/ Red River issues from 6WP-EP 

No Tribal concems are expected on this issue. Tribal groundwater resources are not affected. 
After the confluence with the Red River, the Rio Grande flows approximately 12 miles before 
entering the Pueblo of Taos, which has partial jurisdiction over a 10 milestretch ofthe River. 
The state of New Mexico also has partial jurisdiction over this part ofthe Rio Grande. The 
Pueblo of Taos has jurisdiction over three separate tracts of land, one of which includes the Rio 
Grande. The Pueblo's traditional housing and tribal offices are located on the largest tract, 
which includes tributaries to the Rio Grande. The next Tribal jurisdiction (Pueblo of San Juan) 
is located approximately 30 miles south on the Rio Grande. EPA sends public notices of 
proposed NPDES permits in New Mexico to all Tribal leaders and environmental offices. 

NMED has included the Red River from the mouth on the Rio Grande to Placer Creek in their 
1998 303(d) list as Not Supporting water quality standards. The listing is for metals (AI, Cd, and 
Cu) at acute levels and for metals (Al, Zn) at chronic levels. The segment and numerous 
tributaries are also listed as not supported for stream bottom deposits. There are no T&E species 
issues for this reach. The state classifies this as a Class 1 (high) priority. This segment includes 
the MolyCorp mine area and the Town of Red River. 

NMED is currently conducting intensive surface water sampling on this segment and its 
tributaries. The sampling design was developed through a consensus process that included 
NMED, NM Game and Fish, Amigos Bravos, MolyCorp., the Village of Red River, and the Red 
River Watershed Group. There are 42 sampling locations selected to characterize the mainstem, 
using sites, above and below known seeps or arroyos, and tributaries to the river. The sampling 
effort is being supported in part by a $100,000 104(b)(3) TMDL development grant awarded 
through R6. If the results ofthe sampling indicate that a TMDL is warranted NMED expects that 
it could be completed as early as spring 2000. This TMDL would most probably take a simple 
mass balance type approach. 
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TAOS, CODNTY, NEW MEXICO 
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Introduction and Summary 

The Red River, between the town of Red River and the 
Questa Ranger Station, was investigated in October and 
November of 1988, on NovenUDer 22, 1992 and on February 16, 
1993 to determine the location and magnitude of sources of 
acidic drainage to the river. In addition numerous 
springs, seeps and drainages have been investigated. 
Reports prepared by HEW-1966, (The Department of Health, 
Education and Welfare, now the EPA), EPA-1971, Smolka and 
Tague-NMEID for surveys conducted in 1986 and 1988 and USGS 
Stream Flow and Water Quality data have been extensively 
reviewed. 

The acidic drainage to the river originates primarily 
in sulfidized, hydrothermal-scar areas which occur in 
tributary drainage basins, principally to the north of the 
river. Pyrite in hydrothermal scar areas breaks down in 
the presence of air and water to form sulfuric acid. The 
acid leaches aluminum and other metals from the rocks. 
Sulfuric acid and the dissolved elements are transported to 
the river in ephemeral streams, ground water flow, and 
episodic flood runoff. 

Molycorp's mining operation has had an affect on the 
acidic drainage to Red River. Up to 1956, over 35 miles of 
underground workings had been developed which intercepted a 
significant amount of ground water flow and resulted in a 
lowering of the water table and decrease in the natural 
acidic drainage from Sulfur Gulch and possibly Goat Hill 
Gulch and Capulin Canyon. In 1965, Molycorp converted the 
mine to an open pit operation located in Sulfur Gulch. 
Overburden above the main ore body was excavated and depos
ited in dumps along the ridge lines to the west and south. 
A significant portion of the overburden deposited in the 
dumps at the heads of Goat Hill and Capulin Canyons con
sisted of altered rock from the Sulfur Gulch hydrothermal 
scar area. The dumps to the south above Red River Canyon 
were mainly composed of fairly inert non-acid forming types 



of rock. The open pit mine substantially reduced the natu
ral acidic drainage from Sulfur Gulch. Drainage from the 
dumps at the heads of Goat Hill and Capulin Canyons may be 
higher in both flow and acidity than the natural drainage 
from the hydrothermal scar and altered rock areas which 
underlie much of the dump areas. 

In 1983 Molycorp ceased open pit mining and started ore 
production from the new underground mine located mainly 
beneath Goat Hill Gulch. Ore removal resulted in a 
significant caved in area in the bottom of Goat Hill Gulch 
which, since 1990 has intercepted all of the drainage from 
the dump area and from the natural scar areas in the upper 
reaches of the Gulch. In 1992 Molycorp constructed works 
which intercepted most of the drainage from the dump and 
natural scar areas at the head of Capulin Canyon. This 
drainage is being discharged through a bore hole drilled 
through the ridge between Capulin Canyon and Goat Hill 
Gulch. The drainage is discharged to the caved area in 
Goat Hill Gulch. Drainage flowing into the caved area 
seeps down through the broken rock into the mine. Mining 
operations were suspended at the end of 1992 and the drain
age is presently being allowed to accumulate in the mine. 
A separate study is in progress to determine what action 
may be required to prevent drainage of acidic water from 
the mine to Red River when the water level in the mine 
approaches the river elevation. 

Additional barriers are under construction farther 
downstream in Capulin Canyon to intercept any drainage from 
the dump area which may be flowing around the upper catch
ment system. Preliminary analysis indicates that the 
downstream flow may be on the order of 15% of that inter
cepted by the upper catchment system; however, the acidity 
is much lower indicating that much of the lower flow is 
from areas outside of the dump area. It is anticipated 
that the lower catchment system will be in'operation by the 
end of July 1993 . 

It is anticipated that the dump areas will consolidate 
and the porosity will decrease as a result of infilling 
with clays generated by oxidation of the surface material. 
As this occurs it is expected that drainage from the dumps 
will approach that of the natural drainage resulting from 
the hydrothermal scars and altered rock underlying the 
dumps. 

Tributary stream waters near the bases of the 
hydrothermal scars and below the mine dumps have aluminum 
concentrations up to approximately 800 mg/l at pH 2.5. 
Acidic springs along the river contain up to 300 mg/l 
aluminum at pH values from 3.5 to 5.0. The upper Red River 
normally has a pH of approximately 8.0 and less than 1 mg/l 
dissolved aluminum. Spring water entering the middle reach 
of the river depresses the pH of the river and decreases 
the alkalinity. 



The solubility of aluminum increases exponentially with 
decreasing pH, from a minimum at pH 6.5. Solubility also 
rises at high pH (>6.5). The low solubility of aluminum in 
the river causes precipitation of aluminum hydroxide (gib-
bsite) which in concentrations of a few mg/l creates a 
whitish-bluish turbidity in the river. Concentrations of 
suspended gibbsite generally are fairly low but have been 
sufficient to create the observed cloudiness in the lower 
portion of middle Red River during most of the lov.- flow 
periods of the past several years. Occasionally the tur
bidity extends upstream to near the Town of Red River and 
downstream to near the fish hatchery. 

Storm runoff creates floods which briefly cause large 
increases in suspended loads including aluminum and sulfate 
and a decrease in pH in the Red River. 

The milky appearance of the water in Red River has been 
observed during periods over the past several decades and 
probably has been more or less prevalent for several thou
sands of years. A cyclic precipitation pattern probably 
results in long-term variation in the turbidity in the 
river. The average discharge of Red River from 1S79 
through 1992 was more than double of that during the 
preceding nine year period. This indicates a presently 
above-normal ground water flow from the hydrothermal scar 
areas. The above-normal ground water flow may continue for 
some years after the end of the wet cycle. The higher 
than normal turbidity in Red River during the past several 
years may largely be the result of this climatological 
sequence. 

The most acidic spring area located was near the 
Questa Ranger Station in an area not influenced by Moly
corp 's operations. 

The concentration of aluminum is variable as a result 
of pH changes both in ground water and river water flow. 
Suspended gibbsite settles out and then is remobilized as a 
result of variations in stream flow. Since the dissolved 
sulfate concentration is much more stable, such has been 
used for much of the analysis even though the sulfate 
concentrations in the river are well below water quality 
standards. 

Significant portions of this report were taken from a 
preliminary report titled "A Geochemical Investigation of 
the Origin of Aluminum Hydroxide Precipitate in the Red 
River" which was prepared in 1989 by Scott G. Vail, PHD, 
while he was employed as the senior geologist with the Vail 
Engineering firm. 

The acidic drainage to Red River is a complex phenome
non which may require observation over many years in order 
to comprehensively understand what appears to be signifi
cant and fairly long term variations in both flow and 
acidity. 



A significant amount of data and information has been 
accumulated and analyzed for this report. Some of the 
original goals and objectives, however, have not as yet 
been fully accomplished and new desirable study areas have 
developed. For this reason this report is being submitted 
as an interim report and the study and analysis will con
tinue until all of the goals and objectives are obtained. 

Preliminary findings and conclusions resulting from the 
study and analysis for this report are: 

(1) The mass loading of aluminum, sulfates and several 
other elements increase in a downstream direction with the 
more significant increases occurring along reaches contain
ing drainage from prominent hydrothermal scar areas. 

(2) The acidic drainage results from oxidation of 
altered rock. The altered rock areas are extensive over 
much of the region. It appears, however, that most of the 
acidic drainage is from the hydrothermal scars where ero
sion maintains a surface of unoxidized soil. 

(3) The acidic drainage is not proportional to the 
area of the scars. It appears that the acidity may in
crease toward the west where the scars are in an earlier 
stage of development. 

(4) For comparable stream flow rates the mass loading 
of aluminum, sulfate and some other constituents has been 
higher in all reaches of middle Red River than the mass 
loadings several years ago. Such may be due in part to 
increased spring and seepage flow from an extended above 
average precipitation period. 

(5) Molycorp's mine dumps in Goat Hill Gulch and 
Capulin Canyon influence the acidic drainage from these 
areas. Presently most of the drainage from below the dumps 
is being captured and construction is underway to intercept 
the balance. This also includes the natural drainage from, 
the hydrothermal scars beneath the dumps. It appears that 
the acidity and aluminum entering Red River from Goat Hill 
Gulch has already decreased as a result of interception of 
drainage from the upper area. The acidic drainage to Red 
River from these areas, however, may continue to be high 
for several years because of the slow ground water flow 
rate from below the catchment areas. 



(6) Molycorp's operations have eliminated the poten
tial of major flood and mud flows from Sulfur Gulch and 
upper Goat Hill Gulch. Substantial storm drainage improve
ments have also been completed in Capulin Canyon and along 
the area between the mill and Columbine Creek. 
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Purpose 

This report has been prepared at the request of Moly

corp, Inc. The purpose is to provide a quantitative as

sessment of the origin and sources of acidic drainage 

accretions to the Red River between the town of Red River 

and the Questa Ranger Station. 

Background 

A cloudy, white precipitate, tentatively identified as 

gibbsite [A1{0H)2] occurs in the Red River from the town of 

Red River to beĵ aiii:̂ ^̂  Questa Ranger Station, mainly at 

times of^i^ water floŵ N..The affected reach includes the 

area of t̂ lolycorg_Ls--Queŝ a'''̂ Operations, particularly the 

Sulfur Gulch, Goathill Gulch and Capulin Canyon drainages. 

The precipitate has historically been considered to be 

the product of leaching of aluminum from "hydrothermal 

scar" areas by acidic ground and surface water, followed by 

re-precipitation in the river. The scar areas are at least 

several thousands of years old, and the precipitate is 

known to have existed for at,least several decades (A. 

Greslin, pers. comm., 1988). The cloudiness in the river, 

however, has perhaps been more noticeable and/or has re

ceived increased attention in recent years. For this 



reason, in part, this investigation has been commissioned 

to evaluate the effect, if any, that the mine dumps at the 

Molycorp Questa Operations have on the acidic drainage to 

Red River. The possible effect of the dumps on the acidic 

drainage is confused by the fact that the dumps in part 

overlie natural hydrothermal scars. 

Several studies of the Red River have been made in 

recent years (Federal Water Pollution Control Administra

tion, 1966,- U.S. Environmental Protection Agency, 1971; 

Smolka and Tague, 1987, 1989). Thofne Ecological Institute 

(1972) Investigated the Red River for Molycorp. They noted 

that natural springs and hydrothermal scars were affecting 

the water quality of the river. A substantially large 

number of sampling points were used for Molycorp's surveys 

which defines and limits the sources of aluminum and other 

factors to a much greater degree than previous studies. 

Nevertheless, in relationship to the complexity of the 

acidic water accretions, this report is based on limited 

data, especially long term historical data. Seasonal 

variability in the chemistry of the river is substantial. 

Additional data are needed to evaluate several influences 

on the chemistry of the Red River including seasonal vari

ability and stream-water inhomogeneity over short distances 

and short times, and to identify long-term changes caused 

by climatic change and evolution of the mine dumps. 

Method of Investigation 

Three principal objectives were identified as being 

fundamental to evaluating the origin and controls of acidic 

drainage to Red River: i. define the chemical controls of 

aluminum dissolution, transport and precipitation in the 



ground and surface water environment; 2. determine the 

magnitude and distribution of acidic drainage to the Red 

River; and 3. evaluate the relative importance of the mine 

dumps and natural scars as sources of acidic drainage. The 

following tasks were outlined to achieve these objectives: 

A literature study was made of the chemical systematics 

of aluminum in the weathering environment. 

Detailed surveys of the affected river area were per

formed to quantify the location and magnitude of acidic 

drainage. 

An accretion profile of the Red River was calculated to 

provide a baseline for the chemical mass flow analysis. 

Limited geological field investigations were carried 

out in the scar areas and dumps. 

The field studies of the dump and natural scar areas 

were briefer than originally planned, owing to time limita

tions . 

Geological Setting 

The Questa mine area is very complex geologically, as 

is typical of sulfide ore deposits. However, for the 

purposes of this report, a few basic observations are 

significant. 

Rocks in the district can be divided into three groups. 

The oldest is a complex of Precambrian quartzite, amphibol-

ite and granite. Tertiary volcanic rocks, dominantly 

andesite, were erupted over the Precambrian rocks. Erup

tion of the lavas and silicic tuffs led to caldera col

lapse. The youngest group. Tertiary granitic rocks, were 

intruded into the Precambrian and volcanic rocks late in 



the history of the caldera. Hydrothermal solutions, relat

ed to the younger granites, altered and sulfidized the 

county rocks, especially the volcanics. The principal ore 

deposits of the district are within altered volcanic rocks. 

Exposures in the mine area are dominantly andesite 

north of the Red River and Precambrian granite south of the 

river. Tertiary granite intrudes both of these. Rocks in 

the mine area are extensively fractured and faulted. 

Hydrothermally Altered Areas. Volcanic rocks in the 

mine area and over much of the area around the tov;n of Red 

River are extensively altered. Significant zones of 

alteration extend as far west as the ranger station near 

Questa. The alteration is characterized by replacement of 

feldspars and ferromagnesian minerals by clays, sericite, 

secondary feldspars, chlorite, epidote and pyrite. The 

areal extent of alteration has not been mapped in detail. 

Weathering of the altered areas has produced prominent 

"hydrothermal scars" in Hanson Creek Canyon, Goathill Gulch 

and many of the other canyons along the Red River. The 

scars originate from deep erosion in sulfidized areas. 

The location and areal extent of the prominent hydrothermal 

scars as determined from aerial photos and USGS mapping is 

shown on Drawing A and on Figure A. Pyrite in these rocks 

dissolves and oxidizes to form sulfuric acid. Most of the 

acid is formed at or near the surface because of a deple

tion of oxygen at depth. The acid causes further degrada

tion of the rocks to clay end-products. Metallic elements 

including aluminum are leached and removed. The result is 

a "scar" area which is deeply eroded and lacking in plant 

cover. Little infiltration of precipitation appears to 

occur below the steep slopes of the scars, as the clay-rich 

surface is highly impermeable. Consequently, most precipi

tation is removed through surface run off. Mud flow 
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deposits, caused by summer flash floods are extensive below 

the base of the scars and extend to the Red River. The 

flow deposits are also very clay-rich and fairly imperme

able, further limiting infiltration of precipitation. 

Mine Dumps 

The principal dumps are located in the heads of Capulin 

Canyon and Goathill Gulch (185 acres combined) and to the 

north of the Red River between the Molycorp mill and Colum

bine Creek (413 acres). The dumps consist of overburden 

which was excavated from the open-pit mine area. The rock 

types are mainly andesite and granite, as is the area in 

general. A considerable part of the dump material in the 

Goathill Gulch and Capulin Canyon areas is altered, sulfid

ized, hydrothermal-scar material; however, the proportion 

of sulfidized material and the sulfide content have not 

been determined. 

Highly aluminous, acidic streams emanate from the base 

of the Goathill and Capulin dumps. The combined flow of 

these streams is generally about 60 gpm with somewhat 

higher and less acidic flow occurring following the spring 

snow melt. The degree to which the acidity of the stream 

water is caused by the dumps is difficult to determine. 

According to Schilling's mapping (1956) the dumps are built 

on altered, sulfidized material, which, generates acidic 

water. 

By analogy to Hanson Creek, it can be expected that the 

greater part of natural flow from scar areas comes from the 

base of cliffs at the head of the scars. The lower areas 

are too impermeable to permit significant gain. 

The dumps are located at the heads of their respective 

canyons, overlying the natural upper spring areas. A 

significant amount of additional study and analysis will be 

required before a realistic determination can be made of 



the difference between the drainage from the dump areas and 

the original natural scar areas. 

The dump area to the south of the open pit mine gener

ates water that is only mildly acidic, although it also is 

partly underlaid by altered bedrock and hydrothermal scars. 

The degree of alteration and sulfidization of the underly

ing rock is not known, but the relatively small areal 

extent of presently exposed scar areas and altered rock and 

type of dump material may be a partial explanation of the 

low aluminum gain along the reach. 

Prior to extensive mine development, the scar area in 

Sulfur Gulch was a significant source of acidic drainage to 

the Red River. This drainage to the river was substantial

ly reduced by the underground and the open pit mine. The 

volume of water originally flowing in Sulfur Gulch was 

probably more than that in Hansen Creek or Goathill Gulch, 

or in excess of 30 gpm. 

Ground Water Flow 

There is little data available for determination of the 

ground water flow characteristics of the canyon areas north 

of the Red River. Several test holes were drilled in 

Goathill Gulch upstream from the underground mine. Indica

tions were that a ground water table was present at a 

fairly shallow depth; however, inflow was at such a slow 

rate that a pump test was not conducted. The low inflow 

rate did indicate a very low hydraulic conductivity. Based 

on this observation and an evaluation of the fine-grained, 

clayey nature of the material, we estimate that the conduc

tivity of the material is probably less than 10''* Cm/sec. 

The permeability of the underlying bedrock is even less. 



The hydraulic gradient of the water table is estimated to 

be on the order of 15 percent. These values indicate that 

ground water movement is on the order of a few hundred feet 

per year. 

A significant portion of the drainage flow from some of 

the active natural scar areas is by surface flow over much 

of the distance to the Red River. Prior to development of 

the caved area in Goat Hill Gulch and the catchment system 

in Capulin Canyon, much of the drainage from these areas 

was by surface flov,- to within a short distance of the 

river. After seepage into the ground, this flow may be 

conducted fairly rapidly through more permeable material 

near the surface. In contrast the portion of the drainage 

that is transported by ground water flow over much of the 

distance down gradient of the scars, may have travel times 

extending for many years. 

In consideration of the foregoing, further study and 

analysis will be necessary to project the rate of decrease 

of the acidic drainage to Red River in the Goat Hill Gulch 

and Capulin Canyon areas which is anticipated as a result 

of the catchment provisions effected and in progress by 

Molycorp. The latest stream surveys indicate that highly 

acidic drainage from Goat Hill Gulch is already declining. 

This may reflect the elimination of the surface flow. 

Continued high sulfate accretions indicate that the deeper 

ground water seepage, which probably is less acidic, has 

not significantly decreased as of February 1993. 

Historical Data 

Stream flow records have been kept for the Red River 

since 1913 . Figure B gives a summary of the mean daily 

flow rates since 1960. 



Chemical data are available for the Red River for 

studies in 1965, 1970, 1986 and 1988 (Federal Water Pollu

tion Control Administration, 1966; U.S. Environmental 

Protection Agency, 1971; Smolka and Tague, 1987, 1989) . 

Monthly data for the gauging station near Questa are avail

able for 1979 to 1982. There has been a significant in

crease between the time of the earlier surveys (1965-1970) 

to the time of the more recent surveys in acidic drainage 

along all of the middle Red River. This probably has been 

caused by_signi_f.ica.nt.ly_higher precipit^ion during the 

past several_years. There also is a significant difference 

between the surveys, in the amount of stream flow. The 

amount of stream flow substantially affects both concentra

tions and mass flow. This makes comparisons on such basis 

very difficult. Comparison of the percent of the total 

gain in sulfate for each individual segment of the middle 

Red River, was found to be the most informative indicator 

of possible change in the relative amounts of acidic drain

age from the individual stream segments. Table l summariz

es the results of such an analysis. The data base and 

method of calculation of the values in Table 1 are set 

forth in Appendix 4. 



TABLE 1 

HISTORICAL REVIEW OF TOTAL 

SULFATE GAIN TO MIDDLE RED RIVER 

Percent for Each Segment of the Total 

Sulfate Gain from Above Town of Red River 

to Ranger Station 

(1) (2) (3) (4) (5) (6) (7) 

Station 1965 1970 1988 1988 1988 1992 1993 

Above Town Red River 

32.9 17.2 19.6 8.3 8.3 17.7 18.2 

Below Town 

33.9 28.7 14.2 20.5 20.5 16.8 22.3 

Above Molycorp Mill 

5.1* 24.5 22.7 10.9** 39.7 38.6 25.3 

Below Col.Crk. 

28.2 29.6 43.5 60.2 31.5 26.9 34.1 

@ Ranger Station 

(1) HEW 11-04-1965 (*Probable low value resulting from 
sample biased with excess of Columbine Creek water). 

(2) EPA 11-04-1970 (Gains in lower two reaches include 
estimated 6.5 CFS diversion at^^ill by Molycorp @ 65 
mg/l SO ) . \ 

(3) Smolka-Tague 10-25-1988 (Sampling point below Columbine 
Creek was father downstream at Goat Hill Camp Ground) . 

(4) Scott Vail 11-29-1988 (*Probable low value resulting 
from sample biased with excess of Columbine Creek ''-̂  
water). 

(5) Scott Vail 11-29-1988 (Concentration at Goat Hill Camp 
Ground used instead of below Columbine Creek). 

(6) Ralph Vail 10-22-1992. 
(7) David Shoemaker 2-16-1993. 

* Low value may be due to interception of drainage by 
original under ground mine. 
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** The "Below Columbine Creek" sampling point is at a 
fairly short distance downstream from the mouth of 
Columbine Creek which generally has a flow of about 25% 
of that in Red River above the creek. It appears that 
the sample for Scott Vail 1988 (and possibly'HEW 1965) 
may have been collected from near the south shoreline 
where there was an above average percentage of creek 
water. As evidence of this for Scott Vail's survey the 
calculated mass sulfate flow was higher above Columbine 
Creek than that calculated using the below Columbine 
Creek concentration. Subsequent surveys indicate that 
there is only a nominal sulfate gain from below Colum
bine Creek to Goat Hill Camp Ground. The percentage of 
gain for Scott's survey using the Goat Hill sampling 
point is, therefore, believed to be more representa
tive. 

The analysis indicates that the percentage of sulfate 

gain may have increased from Molycorp's mill to the ranger 

station. This section includes drainage from Goat Hill 

Gulch and Capulin Canyon and from scar areas near the 

ranger station. Part of the increase may reflect excep

tionally low drainage from the downstream scar areas at the 

time of the early surveys. Below normal stream flow for 

several years preceded these surveys. Unfortunately the 

early surveys had too few sampling points for a determina

tion of specific areas where possible increases in the 

percentage of the total gain may have occurred. 

A cloudy appearance of the water in Red River has been 

observed during periods of low water over the past several 

decades and probably has existed for several thousands of 

years. The variation in the amount of cloudiness (alumi

num- hydroxide precipitate) is undoubtedly influenced by 

fairly long-term precipitation cycles. Years of high 

precipitation increase the amount of ground water flow. 

Ground water moves very slowly, and the aquifer acts as a 

storage reservoir. Higher than normal ground water flow, 

therefore, may continue for several years beyond the end of 

the high precipitation period. It is probable that the 

11 



milky appearance of Red River is most pronounced when the 

ground water flow is relatively high at a time of below 

average river flow. 

The yearly mean flow in Red River varies with the 

amount of precipitation and in particular with the winter 

snowfall precipitation as shown in Figure B and Table 2. 

Table 2 

Mean daily flow in cfs of the Red River at the gauging 

station near Questa for water years 1961 to 1992. 

Year flow Year flow" Year flow Year flow 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

8 yea: 

44.80 

47.80 

19.70 

24.40 

60.60 

39.60 

40.50 

34.90 

r 

average 3 9.03 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

40.50 

34.90 

11.80 

15.50 

51.70 

19.10 

41.70 

32.60 

30.98 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

13.40 

25.70 

87.60 

47.00 

14.00 

39.40 

71.00 

48.60 

43.34 

1985 

1986 

1988 

1989 

1990 

1991 

1992 

72 

61 

35. 

41. 

35. 

57. 

53. 

.30 

.40 

,10 

,1 

.3 

,7 

._8 

32 year average 41.37 

Near drought conditions prevailed from 1970 through 

1978 during which the discharge of Red River was only 66% 

of the 32 year average. Since 1983 the discharge has been 

13 0% of the 32 year average or nearly double that of the 

preceding eight years. Near record snowfall during the 

winter of 92-93 indicates continued above average flow for 

water year 1993 (water years extend from October 1 of the 

preceding year through September of the water year). 
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One can hypothesize that after several years of below 

normal precipitation, the ground water flow from the hydro-

thermal scar areas decreases and generally the river has 

low turbidity (1973-1978). During years of above normal 

precipitation, there is generally sufficient river flow to 

dilute the gibbsite precipitate and the resulting turbidity 

(1979-1987). Following several years of above normal 

precipitation there is a high ground water flow from the 

scar areas, and during periods of low river flow, increased 

gibbsite precipitation results in high turbidity (1988-

1992) . 

Geochemical Overview 

Relatî 'ely little research has been done regarding the 

chemical behavior of aluminum in natural waters; however, 

sufficient data are available to permit a general overview 

(Roberson and Hem, 1969, Hem 1970). Aluminum is generally 

present in natural waters in concentrations of 0.1 to 1 

ppm. Higher values are reported; but those are thought to 

reflect the presence of minute colloidal particles which 

can pass through most filter media (Hem, 1970). The excep

tion is low pH waters, including mine waters, in which 

aluminum concentrations can exceed 1000 ppm. 

The principal control of aluminum stability in solution 

is acidity. In natural systems the solubility curve for 

gibbsite [A1(0H)2] as a function of pH approximately repre

sents the solubility controls of dissolved aluminum spe

cies. Figure C (Drever, 1982) shows that aluminum is 

highly soluble in both strongly acid and strongly alkaline 

solutions. In approximately neutral solutions, including 

most river waters, the solubility of aluminum is quite low, 

on the order of 10"'' to 10'^ moles/liter (0.27 to 2.7 ppm) . 

14 



10,000-

1 0 0 0 -

1 00 -
— 
\ 
cn 
E 

I0--

1 -

o UJ 
CL 

in 
< 
Q 
UJ 
> 
_ l 
O 
00 
CO 
Q 

b -
O 

^ 
> 
t -
o < 
o 
o 

.01-

co 

-2 

• • ^ 

- .-1 
' 1 

• ;, 

- 6 

- 7 

- 8 

'..1 

1 0 

\ 

AI(OH)^ 

. 

r 1 -1 

Al^+ \ 
\ \ 

\ 

t 
D 

D • 
• 

SOLUTION 

1 

\ \ 

\ \ 

\ 

D D \ 

D 

/ 

\ 

SUPERSATURATED 

(GIBBSITE STABLE) 

/ 

V / 

\ / \ 6> 
\ --̂  ~. G 

A •'^ 
\ 

I I I I I 

/ 

/ 

>/A I (0H)4 

/ 

O I'-'M' l'''IVI..K 
• SIRLAM 

n SPRING 

1 1 

6 
pH 

10 11 12 

FIGURE C - ACTIVITIES OF DISSOLVED ALUMINUM SPECIES IN EQUILIBRIUM WITH GIBBSITE [AL(0H)3 ] AT 25-C. 
RED RIVER DATA ARE FROM 1 1 / 2 9 / 8 8 . STREAM A SPIVIHG DAI A AlVE H^OM VAK'luU'..:, DAIL'-,. 



The presence of other ions which can combine with 

aluminum can affect solubility. High concentrations of 

fluoride and sulfate can respectively increase or decrease 

the solubility of aluminum. At fairly high concentrations 

of dissolved silica (greater than 10"^ molar) clay minerals 

precipitate before gibbsite and solubility of aluminum is 

decreased. 

Application to the Red River. The maximum concentra

tions of fluoride (1.6 mg/l) and sulfate (202 mg/l) in the 

Red River for the period of the investigation are well 

below the levels at which they would affect aluminum solu

bilities. Few data for silica are available, but older 

U.S.G.S. data (Water Supply Report NM-80-1) indicate con

centrations on the order of 10 mg/l (10'̂ '̂  molal), well 

below the concentration at which clay minerals would pre

cipitate; therefore, gibbsite is the expected precipitate 

in the Red River. 

Samples of precipitate collected above the river near 

the ranger station and along Hanson Creek were scanned by 

X-ray diffraction at the Molycorp laboratory at Louviers, 

Colorado. The material was found to be too poorly crys

tallized to yield a mineral identification. Thus, it is 

still somewhat conjectural that gibbsite is the mineral 

causing cloudiness in the river. 

Total aluminum concentration (suspended + dissolved) 

for Red River samples and tributary springs and streams are 

cross-plotted with pH in Figure C. The river data are from 

November 29, 1988. The spring and stream data are from 

various dates. 
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The river data show a steep trend of increasing alumi

num concentration with falling pH. In general, the higher 

concentrations come from downstream locations, especially 

below Capulin Canyon. The lower concentrations cluster 

around an aluminum concentration of roughly l mg/l and tend 

tov;ard a pH of 8.0. 

Compositions of spring and stream waters fall on the 

left side of the diagram at low pH values and high aluminum 

concentrations. Dilution of any of these waters would 

cause the concentration to move on a straight line path 

toward the diluting water. It can be seen that most of the 

spring and stream waters would cross the stability boundary 

and precipitate gibbsite if diluted by pH 8.0/1 ppm Al 

water. 

Solubility of aluminum decreases with increasing total 

ionic strength. Because the spring waters have very high 

concentrations of total dissolved solids, the solubility 

boundary may lie closer to the spring and creek samples 

than indicated by the curve in Figure C. 

Most of the river waters fall outside the gibbsite 

stability boundary, even though moderate amounts of gib

bsite are visible along much of the river course. This 

suggests that gibbsite is unstable along most of the river. 

The dissolution rate is probably too low, however, to have 

an appreciable effect on the turbidity of the river. 

If the diluting water were consistently the composition 

of Columbine Creek and Pioneer Creek (about pH 8.0 and less 

than 0.5 mg/l Al) no precipitation would occur. Precipita

tion occurs only at times when the aluminum concentration 

increases to above 1 ppm. Above this concentration, dilu

tion lines of spring waters cross the gibbsite boundary. 

This affords an explanation of why gibbsite is not visible 

at the town of Red River although milky water has been 
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observed on occasion in Bitter Creek upstream from Red 

River. The aluminum concentration probably seldom exceeds 

1 mg/l in the town area. 

Spring and stream waters also exhibit a trend of in

creasing aluminum with falling pH. Stream samples are 

mostly more acidic and more aluminous than spring samples 

(which were collected at the river). No acidic streams 

were reaching the river by surface flow at the time of 

Molycorp's surveys. Rather, these streams infiltrated 

gravels above the river area. Many of the springs are 

probably fed by infiltration of the streams. The spring 

water is diluted by ground water and subsurface river water 

flowing in gravels adjacent to the river. Dilution raises 

the pH of the water and lowers the solubility of aluminum. 

Comparison of aluminum concentrations in the upper reaches 

of Capulin Canyon (655 mg/l) and Goathill Gulch (560 mg/l) 

with that in corresponding springs (113-225 mg/l) indicates 

that the streams may be diluted by a factor of three to 

six. It is also probable that the acidity of the drainage 

water is buffered during ground water flow by carbonates 

and other elements in the soil which would result in pre

cipitation and deposition of the aluminum along the flow 

route. 

The majority of the aluminum entering the Red River 

appears to originate at springs emerging downstream from 

Capulin Canyon. It is likely that aluminum concentrations 

at these springs are high as a result of the spring water 

in this area being more acidic than elsewhere (pH 3.5-4.5). 

This could be caused by low precipitation/infiltration 

rates and/or because of fairly small drainage areas, a low 

dilution in the narrow canyons and relatively short dis

tance between the scar areas and the river. 
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Red River Survey - pH 

A detailed survey of the pH of the Red River in the 

study area was carried out from October 15 to October 21, 

1988. The objective of the survey was to determine the 

locations of the sources of acid water accreting to the 

river by recording variations in the pH of the river water. 

Measurements were made with a pH meter at 300-foot or 

smaller intervals. Where found, the location and pH of 

springs were noted. Portions of the survey were carried 

out on three separate days. The weather and river level 

were similar on each of the survey days, and data from 

overlapping river survey segments indicate that no signifi

cant changes in the chemistry of the river as a whole 

affect the data. 

The results are plotted on Drawing l and Drawing A. 

The pH of the river ranged from 6.8 to 8.1. The local 

average pH varied considerably from place to place, varying 

from about 7.3 to 8.0. It was found that a sharp dip in 

acidity of 0.3 or more pH units occurred at all observed 

acid springs. Similar dips, as shown on the drawings, 

infer the location of additional springs and seeps. Meas

ured pH values generally returned to the local background 

level within abut 500 feet downstream of a source. 

The rebound of pH cannot be explained by dilution, as 

not enough water is available. Roughly 1000 times the 

volume of the acid water would be required, as-pH 5 water 

contains 1000 times the H* ion content of pH 8 water. It 

is apparent that the acidity of the river is buffered by 

bicarbonate ion (HCO3") and related species. Bicarbonate 

buffering is normal for river waters (Drever, 1982). 

Without buffering, the pH of the river would be 6.0 or less 

at the Questa Ranger Station. Correspondingly, total 

alkalinity decreases downstream (Drawing 3). 
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Spring waters were generally acidic on the north bank 

of the river and slightly alkaline on the south bank. More 

springs were observed on the north bank, probably because 

they were easier to identify because of their associated 

low pH and white precipitate. Also, much of the water in 

the southern drainage flows to the river in tributary 

streams rather than springs. The acid springs ranged from 

pH 3.5 to near neutral. Both spring and creek waters from 

the south side of the river were about pH 8.0. 

The pH data indicate that acid springs occur at irregu

lar intervals along the entire river segment from Red River 

to the ranger station. The frequency of springs is highest 

between the ranger station and Goathill Gulch (ten or more 

indicated). 

Only one spring was identified in the Red River town 

area; however, the relatively low pH (7.5) of the river 

indicates that acid seepage occurs in this area. Bitter 

Creek was only intermittently flowing when sampled. It was 

somewhat acidic (pH 6.3). 

Large hydrothermal scars are present from Hanson Creek 

to the town of Red River; however, significant acidic 

springs do not appear to be associated with these scars, 

except below Hanson Creek. Very little accretion and only 

one observable spring were noted in this area. The scar 

areas are deeply weathered to a heavy clay soil. Conse

quently, surface runoff predominates and apparently very 

little ground-water flow is present. Sulfides have largely 

been removed from the surface by weathering. Freshly 

broken boulders in the cliff area do contain disseminated 

pyrite on fractures. Nominal gains in sulfate and aluminum 

in the Red River indicate some continued dissolution of 

pyrite in these areas. 
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Red River Survey - Geochemical 

Water samples were collected along the middle.Red River 

on November 29, 1988, October 22, 1992 and on February 16, 

1993. There is evidence that the survey in November 1988 

was carried out during a time when aluminum concentrations 

were unusually high (see Table 4). From eleven to nineteen 

samples were collected during each run over a 12-mile 

segment of the river. Sample locations were selected to 

separate and measure the effect of each of the major tribu

tary drainages to the river. Care was taken to choose 

locations in which the river water and emerging spring 

waters should be well mixed. The runs were made over about 

four-hour time periods. PH and conductivity were measured 

in the field. 

The samples were analyzed by the assay laboratory at 

the Questa mine. Determinations were made for Al, SÔ '', 

TDS, TSS, total alkalinity, turbidity, F' and several 

metallic cations. Analytical results are presented in 

Appendix 2. 

Stream Flow. In order to make quantitative comparison, 

it was necessary to weight the data at individual sample 

locations for accretions to stream flow. Data for two 

U.S.G.S. stream surveys of the Red River were used as a 

baseline. Flow rate at the time of these surveys was 

comparable with the flow rates during Molycorp's sampling 

surveys. Stream flow at locations along the river for the 

dates of the surveys was estimated to be proportional to 

that of the two surveys (Table 3). Adjustments were made 

for the size of the drainage basins of the tributary can

yons . The measured flows at the stream gauge near the 

Questa Ranger Station on the dates of the surveys were used 

as datum. 
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Table 3 

Stream flow surveys for Red River and proportionally calculated stream flows in cfs 

for 11-29-88. 

Water Sample 

Location Survey Location 1 1 - 4 - 6 5 

1 1 

9 . 9 4 

1 0 - 2 5 - 8 8 

1 1 

1 1 - 2 9 - 8 8 

(Calculated) 

7 Below Zwergle damsite 

Below Placer Creek 

Red River (town) 8.5 

Below Red River 16.3 

5 Elephant Rock C.G. 

7 Above Moly Mill 

10 Above Columbine Creek 

11 Below Columbine Creek 

13 Above Bear Canyon 

16 Ranger Station 

2 Pioneer Creek 

9 Columbine Creek 

1 6 . 2 

1 8 . 2 

2 3 . 6 

2 5 . 5 

. 8 1 

5 . 2 9 

16 

2 0 

19 

2 9 

3 0 

6 . 

, 7 8 

,0 

1 0 . 0 

1 0 . 6 

1 1 . 3 

1 6 . 3 

1 6 . 6 

17(gauged) 
. 4 

4 . 5 
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Table 4 

Aluminum and Sulfate Discharge past the Questa 
Gauging Station for Dates from 1987 to 1989 

Date 

2-27-
8-18-
8-19-
8-19-
8-20-

11-12-
11-20-
11-25-
1-05-
2-27-
3-14-
3-19-
5-16-
6-06-
7-26-
9-13-
9-20-
9-26-

10-14-
10-18-
10-21-
10-25-
11-29-
4-14-
4-18 

Stream Flow 
(cfs) 

86* 
86* 
86* 
86* 
86* 
87 
87 
87 
88 
88 
88 
88 
88 
88 
88 
88* 
88* 
88* 
88 
88 
88 
88* 
88 
89 
89 

17 
42 
40 
40 
38 
21 
19 
18 

8-19 
23 
21 
21 
51 
74 
37 
138 
57 
47 
39 
32 
32 
30 

14-17 
88 
99 

g04 

(mg/l) 

123 
105 
115 
160 
118 
178 
152 
139 
186 
246 

185 
80 
54 

278 
120 
85 
96 
110 
130 
126 
118 
137 
77 
68 

Al 
(mg/l) 

3.4 
3.34 
3.26 

3 
•S 
3 
3 
13 
6 
6 

14 

2 
2, 
5 
4 
3 
1 

11 

41 
7 
7 
9 
4 
0 
4 

8.0 
10.6 
3.4 
56.0 
17.0 

3.3 
1.4 

so" 
(g/sec) 

59 
125 
130 
182 
127 
106 
82 
71 

100 
160 

110 
116 
113 
292 
470 
137 
128 
127 
118 
114 
131 
66 

192 
191 

Al 
(g/sec) 

1.6 
4.0 
3.7 

3.7 
.1.4) 
2 .0> 
2 
7 
3 
3 
4 

15 
9 

1528 
67 
3 
2 
6 
3 
3 
1 
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The calculated incremental gains in stream flow are 

illustrated in Figure 1. 

Results. Analytical results are summarized in Appendix 

2. Aluminum, sulfate, TDS, TSS and turbidity generally 

increased downstream from Red River to the Ranger Station. 

Alkalinity was variable, but overall showed a decreasing 

trend. In order to make quantitative comparisons of gains 

and losses to the river, analytical values were multiplied 

by the estimated stream flow at each sample location. The 

result is the mass flow rate of each parameter passing by 

the sample location, expressed as grams per second. These 

values are plotted on Drawings 1 to 6. The magnitude of 

each line at any point expresses the total flow of a param

eter in the river at that point. The slope of the line 

reflects the rate of input or removal of the parameter from 

the river. 

The rate of constituent increase to the river can more 

readily be seen by plotting the incremental changes from 

location to location as histograms. Histograms for stream 

flow and five stream factors are shown in Figures 1 to 6. 

Incremental values for sulfate and TDS (g/sec) should 

nearly always be positive, as no known mechanism for sub

stantive removal from the river was present at the time of 

the survey. At times during the year significant stream 

flow is lost to ground water in the Molycorp mill and 

Columbine Park areas; however, it is doubtful that signifi

cant losses were occurring on the dates of the surveys. 

Apparent decreases of sulfate and TDS occurred in a few 

samples. These probably represent either analytical error 

or non-representative samples. Obtaining representative 

samples of well-mixed river water is difficult in areas of 

spring activity. Interpretation of these anomalies was 

made by comparison to samples up and downstream from the 
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affected .value, and by comparison to similar sample runs on 

other dates. 

Aluminum. Aluminum increased fairly steadily down

stream. There were fairly sharp rises at Hanson Creek, 

Goathill Gulch and Capulin Canyon; however, by far the 

greatest part of the gain was from below Capulin Canyon to 

the ranger station. 

The indicated gains in aluminum correlate well with 

the location of acid springs in which aluminum precipitate 

was observed. Moreover, there is a particularly strong 

association of aluminum in river water with the pH of the 

springs. Only springs with pH 5.0 or lower input signifi

cant quantities of aluminum to the river. The largest 

gains are from downstream springs with pH as low as 3.5. 

The solubility relationships shown in Figure C indicate 

that dissolved aluminum is mainly transportable at pH 

values less than 5.0. 

There was a significant indicated loss of aluminum 

between some stations for some surveys. This generally was 

attributed to settling out of precipitated gibbsite along 

the stream bed. Similarly substantial gains in aluminum 

may have resulted in part from remobilization of the pre

cipitate. 

Sulfate. The distribution of sulfate gains to the 

river does not correlate proportionally with aluminum 

gains. Sulfate gain is informative, as it is a measure 

of the distribution of acid ground water sources. The 

distribution of sulfate gains indicates that sources of 

acidic water are fairly extensive along the river. Ob

served pH and transportation of aluminum, however, are not 

always proportional to the sulfate content of the water. 
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In particular, the Goathill Gulch area was responsible for 

a significantly large percentage of the sulfate gain and a 

fairly low percentage of the aluminum gain. 

Total Dissolved Solids. Gains in total dissolved 

solids (TDS) agree somewhat with the pattern of gains in 

sulfate. This is to be expected, as roughly 60 percent of 

the gain in TDS is sulfate. Thus, TDS is also apparently 

controlled principally by stream accretion. 

Total Suspended Solids. Changes in total suspended 

solids (TSS) vary widely over the study area. The largest 

gains agree with the gains in aluminum at Hanson Creek and 

at the ranger station. The amount of suspended solids can 

decrease along some reaches settling out along the stream 

bed and plating of rocks by the gibbsite. At other times, 

particularly with rising stream flow, the suspended solids 

may increase above natural accretions as a result of re-

mobilization of the precipitated material. Gibbsite also 

precipitates out as suspended material and re-dissolves 

with increases and decreases in river pH. 

Alkalinity. Total alkalinity (as CO3") also varies 

considerably, although there is a general, decreasing trend 

of incremental changes. This is to be expected, as acid 

waters react with and neutralize alkaline components down

stream. 

Bicarbonate is the principal alkaline ion. It is prin

cipally atmospherically derived, and thus tends to replen

ish downstream, buffering the pH at around 8.0. The de

cline in alkalinity reflects the input of sulfuric acid 

overwhelming the natural buffer. The declines occur at 

roughly downstream locations from Hanson Creek, Goathill 
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Gulch and Capulin Canyon with a one-half to one-mile lag 

indicating that neutralization is not instantaneous. The 

cause of the sharp gain at Red River has not been deter

mined. Perhaps a man-made source of alkalinity is present 

in the town area. 

Turbidity (Jackson Turbidity Units). Turbidity was not 

converted to flow-compensated values, as it is measured in 

light absorption units rather than concentration; however, 

it is useful in that the turbidity plot in Drawing 3 close

ly follows suspended aluminum and TSS, confirming that the 

most important sites of clouding occur below Capulin Can

yon, at Goathill Gulch, and at Hanson Creek. 

Other Metals and Fluoride. Samples collected during 

the river surveys were also analyzed for several other 

trace metals and fluoride. 

Cadmium, barium and molybdenum concentrations were 

below the detection limit in all samples for the analytical 

methods used. 

The lead concentration was below the detection limit in 

most samples. 

Copper concentrations remained nearly constant at .01 

mg/l, suspended and .02 mg/l, dissolved from the Town of 

Red River to above Capulin Creek. Below Capulin Creek the 

copper concentration increased slightly. 

Concentrations of zinc, manganese and iron are shown on 

Drawings 2, 4 and 6. There was a general increase in a 

downstream direction in the concentration of all of these 

elements. The pattern of increase was similar to that of 

aluminum, with the larger incremental increases occurring 

downstream of Capulin Canyon. Such adds evidence of the 

high leaching activity in the mountain slopes above the 

lower stream reach even .though there is evidently only a 

small ground water flow. 
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Most of the iron concentration is suspended matter. 

The significant fluctuation in iron concentration along the 

stream is attributed to oxidation and precipitation. Red 

staining by iron oxide is present along several reaches of 

Red River. 

The zinc concentration at the Ranger Station ranged 

from .27 mg/l to .37 mg/l. The zinc concentration in

creased slightly in a downstream direction to Capulin 

Canyon with larger increases indicated along the lower 

reach. 

Manganese concentrations were largely dissolved matter. 

Discussion 

For the purposes of discussion, we have divided the 

length of the Red River studied into four segments. Figure 

A shows the location of the prominent hydrothermal scars 

and the percentage of the total scar area along each seg

ment . 

1. Red River town to Molycorp mill area (stations 1 -

7). This reach is characterized by low accretion to the 

river and widespread scar and mud flow areas on the north 

and the smaller June Bug Creek scar on the south. Pioneer 

Creek, Mallette Creek, Bitter Creek, and Hansen Creek are 

intermittent flowing tributary streams in this reach. 

Below Hanson Creek, springs are the only significant source 

of acidic water and aluminum. Mildly acidic water enters 

the river in the town area, but no precipitate was ob

served there. 

This reach contains approximately 45% of the middle Red 

River stream length and about 50% of the hydrothermal scar 

area. 

Approximately 40% of the flow in Red River at the 

Ranger Station, during periods when the flow is less than 

40 cfs, originates above the Town of Red River. The stream 
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water above the Town has a high pH, and concentrations of 

aluminum, sulfate and other constituents are very low. 

About 34% of the flow accretion to the middle Red River 

occurs in the vicinity of the Town of Red River and another 

7%± originates from springs and seepage flow from below the 

Town to above Molycorp's mill area. 

For Molycorp's surveys the gain in aluminum along this 

reach ranged from 24 to 28% of the total gain above the 

ranger station and the gain in sulfate ranged from 27 to 

34% of the total. There was, however, a significant varia

tion in the location of the accretions between the segment 

in the vicinity of the Town and the segment from below the 

Town to above the mill. Approximately one-half of the gain 

in both aluminum and sulfate along this reach appears to 

originate from drainage below the hydrothermal scar areas 

in the vicinity of Hansen Creek. Hansen Creek has surface 

flows on the order of 20 to 30 gpm at pH 3.5 during much of 

the time. The surface flows often extend all the way to 

the Red River. 

2. Mill area to Columbine Creek (sample stations 8 -

11). This area contains the upstream mine dumps. There 

are a few acidic springs, notably at Sulfur Gulch, but 

little aluminum precipitate. Columbine Creek (sample 9), 

flowing from the south, is near the west end of this reach. 

Water quality in Columbine Creek is non-acidic with very 

low aluminum and sulfate concentrations. Chambers Spring, 

flowing from the south, discharges a small flow of mod

erately alkaline water to the river near the west end of 

the mill area. The river was generally relatively clear 

over this reach. 

This reach extends over approximately 23% of the length 

of the middle Red River survey area. About 25% of the 

original hydrothermal scar area is drained along this reach 
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including Sulfur Gulch which probably was one of the most 

active of the scar areas. An estimated 25% of the total 

stream flow accretion along the middle Red River accrues 

along this reach which includes about 19% flowing from 

Columbine Creek. 

Aluminum gains along this reach ranged from 7% of the 

total at the Ranger Station in 1988 to 13% in 1992 and 11% 

in 1993. Sulfate gains ranged from 18% in 1988 to 36% in 

1992 and 26.6% in 1993. Most of both the aluminum and 

sulfate gain originated near the westerly end of this 

reach. Springs located along this reach on the north side 

of Red River had slightly acidic water (ph > 5.0). 

3. Above Goathill Gulch to below Caoulin Canvon 

(sample stations 12 - 14). 

This reach extends along approximately 23% of the 

middle Red River survey area. Approximately 21% of the 

hydrothermal scar area including Goat Hill Gulch and Capu

lin Canyon, drain to Red River along this reach. The mine 

dumps at the heads of these drainages contain the majority 

of the altered rock material placed in the mine dumps. An 

estimated 6.3% of the total accretion to middle Red River 

occurs along this reach. This includes flow from Bear 

Canyon, a small non-acidic intermittent creek flowing from . 

the south and the Goat Hill and Capulin drainages which had 

surface flow extending nearly to Red River a significant 

amount of the time until the flow was intercepted by Moly

corp's activities. 

Aluminum gain along this reach increased from 30.6% of 

the total in 1988 to 39.5% in 1992 and then decreased to 

25.5% in 1993. Sulfate gain decreased from 41% in 1988 to 

22% in 1992 and then increased to 32.5% in 1993. There was 

a significant variability between the three Molycorp sur

veys along this reach; however, all surveys indicated that 
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there was a significantly higher aluminum gain from the 

Capulin drainage than the Goat Hill drainage and less 

sulfate gain from the Capulin than the Goat Hill drainage. 

In 1988 and 1992 the aluminum gain from Goat Hill was about 

12% of the total at the ranger station. In 1993 the survey 

indicated a slight decrease in aluminum in this reach. In 

the reach below Capulin Canyon the aluminum gain was 19% in 

1988, 28% in 1992 and about 25% in 1993. Sulfate gain in 

the Goat Hill reach was 28% of the total at the ranger 

station in 1988; 11% in 1992 and 25% in 1993. Sulfate gain 

in the Capulin reach was about 12% in 1988 and 1992 and 7% 

in 1993. 

There apparently is a significant difference in the 

drainage between Capulin Canyon and Goat Hill Gulch. The 

seeps and springs below Capulin are considerably more 

acidic resulting in higher aluminum transportation relative 

to the sulfate loading which is similar to that indicated 

from the drainage below Capulin to the ranger station. 

Drainage from Goat Hill Gulch is less acidic and more like 

the drainage from the scar areas upstream from the mill. 

4. Below Caoulin Canvon to Ouesta Ranger Station. 

The downstream segment of the river is relatively short 

(.85 miles or 8% of the length of the river studied) and 

contains only 4% of the hydrothermal scar area. The acidi

ty of the springs and seeps along this reach was generally 

lower and the aluminum gains generally higher than any of 

the other stream reaches. In this reach the pH of the 

river dropped to as low as 6.8 owing to the presence of 

many small acidic springs (pH 3.5 to 4.5). The greatest 

increase in cloudiness of the river was along this reach 

and the alkalinity was the lowest. Accretion to stream 

flow was low here as well (Figure 1). Taken together, 

these observations indicate that a small flow of very low 
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pH water carries concentrated amounts of metals to the 

river. Many small springs were observed in this area, 

mostly at pH 3.5 to 4.5. The solubility of aluminum in

creases 50-fold between pH 5.0 and 4.0, (Figure C) more 

than compensating for the low ground water flow. 

The source of aluminum accretion from this segment is 

in all likelihood the small altered area which lies above 

the river on the north. Conditions here seem to favor 

generation of low pH waters. The altered area is rocky, 

fractured and not deeply weathered, which promotes infil

tration of precipitation. The area is close to the river 

and no live streams are present. Consequently, the oppor

tunity for dilution is diminished. 

The aluminum gain along this reach was 38.6% of the 

total gain to the ranger station in 1988, 21% in 1992 and 

36% in 1993. The sulfate gain was 14% in 1988, 9% in 1992 

and 7% in 1993. The largest gains in zinc, copper and 

other trace metals occur along this reach. Accretions of 

aluminum and acid in the reaches upstream have raised the 

river to near saturation level, so that the large additions 

in the lower reach must precipitate rather than staying 

dissolved. This results in the greatest amount of turbidi

ty occurring along this reach. 

Temporal Variability of Mass Loading 

There are significant variations over time in both 

concentration and total discharge of aluminum and sulfate 

in the Red River. Analysis of the available data, part of 

which is shown in Table 4, has led to development of rea

sonable correlations between aluminum and sulfate varia

tions and variations in surface and ground water flow. 

The primary controls on water chemistry are the quanti

ty and source areas of surface and ground water discharge. 

Stream flow resulting from snow melt at higher elevations 
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and south of the river is relatively dilute. Stream and 

ground water flow from lower, altered areas has compara

tively high concentrations of dissolved constituents. 

Increases in stream flow principally result from surface 

runoff. As most of the surface runoff is comparatively 

dilute, increased stream flow generally causes a decrease 

in aluminum and sulfate (and other) concentrations simulta

neously with an increase in total mass loading. The change 

in concentration and mass flow is not proportional to the 

change in stream flow. In general, and except for ephemer

al events, it appears that as the stream flow increases, 

the percentage of the flow that originates from acidic 

drainages becomes less and less. Above a flow of about 40 

cfs at the ranger station, the concentration does not 

decrease substantially and the mass loading of constituents 

becomes more proportional to stream flow. This indicates 

that nearly all of the flow above 40 cfs originates from 

snow melt or precipitation runoff which reaches the stream 

by surface flow. The data also indicates that for any 

specific flow rate the percentage of the flow that is 

attributable to acidic drainage may vary substantially over 

a period of years. This again reflects the probable ef

fects of the long term precipitation cycles. 

Relative loadings of aluminum and sulfate, measured at 

the Questa Ranger Station vary substantially. The data 

indicates that aluminum decreases relative to sulfate 

during declining and stable stream flow conditions. Alumi

num increases relative to sulfate when stream flow rapidly 

increases. Apparently, gibbsite precipitated during low 

stream flow settles to the stream bed and is remobilized by 

the increased velocity and turbulence of rising stream 

flow. It appears that even small increases in stream flow 

are sufficient to remobilize significant amounts of the 
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precipitate. It is probable that stream flow of 200 cfs or 

greater would be sufficient to substantially scour the 

stream bed; however, the data was insufficient to confirm 

this. 

Sulfate is fully dissolved in the river. Variability 

in sulfate is caused only by variation in the rate of input 

to the stream system. Changes in sulfate- loading, there

fore, are not as pronounced as aluminum changes, except 

during thunderstorm flood flows. 

Changes in the composition and flow of ground water ac

creting to the river are generally gradual over fairly 

short periods of time but may be significant over long 

periods of time. Short- term changes in aluminum to sul

fate ratios in the river as a result of change in ground 

water flow are probably insignificant compared to the 

effects of surface tributary variation. 

The data indicates that except for thundershower-type 

events, the highest aluminum and sulfate loadings may occur 

following the spring snow melt period at the lower eleva

tions. The data also indicates that there may generally be 

a significant decrease in total drainage from the altered 

areas in the late fall and early winter months. This may 

be due to decreased surface flow from the scar areas to 

near the river. The data was insufficient for analysis of 

loadings during the winter months. 

It is difficult to obtain analytical results from 

stream samples with a high degree of consistency. For 

example during one survey the stream was sampled three 

times in one day at several locations. The reported 

sulfate concentrations for the three runs were 76, 66 and 
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49 mg/l at one station; 47.5, 40 and 42.8 mg/l at another 

station; and 56, 64 and 80 mg/l at another station. During 

this survey the flow in Red River was reportedly fairly 

stable. 

Comparison of the sampling surveys of Red River; howev

er, indicates a generally good consistency of overall 

results in that most of the surveys indicated comparable 

percentages of constituent gain for the major stream reach

es (Table 1). 

Erratic data points occur in most of the stream sur

veys . Such points varied from survey to survey. It is 

believed that at least part of the apparent discrepancy 

was caused by sampling bias. In particular it appears that 

some samples may have been collected from near the stream 

shore where water from hidden springs or flow from upstream 

tributaries had not been completely mixed in the stream 

flow. Most of the aluminum is in the suspended fraction. 

It is possible, therefore, that the collected samples 

captured varying amounts of the precipitate depending on 

whether the sample was collected from relatively quiescent 

or highly turbulent areas or from near the surface or near 

the stream bottom. There were a much higher number of 

sampling points for Molycorp's surveys which made the 

identification of the location and magnitude of erratic 

data points more apparent. 

In order to minimize sampling bias it is proposed that 

future samples be consistently taken from the portions of 

stream reaches with high velocity and turbulent flow, and 

from about the midpoint of stream width. For consistency 

the samples for each run should be collected from the 

identical locations to the extent practical. 
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1 
In areas where complete mixing of spring or tributary 

water may not be present, a conductivity survey should be 

made across the stream section to insure selection of a 

sampling point which reflects the average stream concentra

tions . 

As stated, there appears to be a high variability in 

both shcrt term and long term discharge of aluminum and 

sulfate hy the Red River. Therefore, estimates cf contri

butions to the river from various sources are somewhat 

tenuous. Continuation of sampling and analysis will make 

it possible to better define the average discharge and 

variation of aluminum and sulfate in the river. This will 

lead to more precise determination of the relative and 

absolute contributions from Goathill Gulch, Capulin Canyon 

and other drainages. 

Interception of Acidic Drainage 

For years the original underground and open pit mine 

have intercepted a large portion of the acidic drainage 

from the hydrothermal scars in the Sulfur Gulch area. The 

dumps tc the south of the open pit mine are partially 

underlain by natural hydrothermal scars. These dumps are 

mainly composed of un-altered non acid forming rocks which 

probably have reduced the precipitation infiltration into 

and oxidation of the scar material. There are still a few 

mildly acidic springs and seeps along this reach of Red 

River. It is believed that these are attributable mainly 

to drainage down the southern outer slopes of the mountain. 

Removal of ore from beneath Goat Hill Gulch by the new 

underground mine has resulted in the subsidence of a large 

area in the bottom of the gulch which is generally referred 

to as the caved area. This area has the shape of an in

verted cone with a diameter of about 600 feet and a depth 

of approximately 175 feet. Since 1990 all of the drainage 
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from the mine dumps and scar areas in the upper part of 

Goat Hill Gulch has been drained into this caved area. 

Prior to this, there was a highly acidic surface flow in 

Goat Hill Gulch that extended to near Red River much of the 

time. As indicated by Hansen Creek, it is probable that 

the surface flow was present much of the time even before 

the dumps were developed. In addition to drainage from the 

Goat Hill dumps and underlying hydrothermal scars, the 

caved area is probably intercepting the natural drainage 

from over 60% of the other scar areas along the gulch. 

Drainage into the caved area seeps through the frac

tured rock and into the underground mine where the water 

level is substantially below the river level. At the 

present time the mine is not in operation and the water is 

being allowed to accumulate and fill the mine. A separate 

study is being conducted to determine how the drainage 

water will be modified by dilution with the natural and 

presumably greater amount of non-acidic ground water flow 

and by the buffering effect of flow through the non-altered 

formations prevalent in most of the mine workings. The 

study will also access measures that may be required to 

prevent drainage of acidic water from reaching Red River 

when the water level within the mine reaches a critical 

elevation. 

In 1992 Molycorp constructed six collection sumps 

downstream of the mine dumps in Capulin Canyon. The sumps 

were constructed at spring areas and across the natural 

drainage channels. Concrete cutoff walls or plastic liners 

were installed to restrict downstream flow from the sumps 

and perforated pipes were installed to collect the inter

cepted drainage. This was piped away to the upper end of 

the bore hole. The sumps were backfilled with clean 

gravel. 
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An 1130 foot long, nearly horizontal bore hole was 

drilled across the ridge between Capulin Canyon and Goat 

Hill Gulch. The bore hole was cased with 6 5/8" steel pipe 

with a 5" PVC inner conduit. Drainage water from the col

lection sumps is diverted through the bore hole from 

Capulin Canyon to Goat Hill Gulch upstream of the caved 

area. The discharge end of the bore hole is 64 feet below 

the inlet end in Capulin Canyon. The 5" inner casing has 

a capacity of over 500 gpm. 

The following table lists the measured flows collected 

from Capulin Canyon and discharged through the bore hole. 

TABLE 5 

CAPULIN CANYON BORE HOLE DISCR^RGE 

Date 

7-09-92 

8-10-92 

8-12-92 

8-13-92 

8-20-92 

8-21-92 

8-24-92 

8-26-92 

GPM 

40 

33 

33 

36 

31 

32 

34 

36 

Date 

9-08-92 

9-18-92 

9-24-92 

10-13-92 

10-20-92 

10-27-92 

11-05-92 

11-10-92 

11-25-92 

GPM 

31.5 

31.5 

34 

28 

27 

26 

26 

26 

24 

Date 

12-08-92 

12-17-92 

1-06-93 

4-01-93 

4-27-93 

5-10-93 

5-19-93 

6-15-93 

6-22-93 

GPM 

24 

23 

22 

38* 

75* 

50* 

43* 

31.5* 

26 

* Larger flows attributed to snow melt. 

Measurements and samples indicate that the drainage 

flow from the Goat Hill Gulch dump area is generally 

slightly greater in flow and a little less acidic than the 

drainage from the Capulin dump area. 

In 1993 a continuing drainage flow was observed down

stream of the collection sumps below the dump area in 

Capulin Canyon. This flow appears to be on the order of 

15% of the flow captured by the sumps. Since the down-
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stream flow is less acidic, it is probable that at least 

part of the flow is from natural drainage outside of dump 

and scar areas. A portion of this flow may also be residu

al drainage from the aquifer after the completion of the 

upper collection system. In consideration that part of the 

lower drainage flow may be seepage that is flowing past the 

upper collection system; Molycorp is presently constructing 

a catchment basin some 1200 feet downstream from the exist

ing collection system. The downstream catchment basin is 

also being constructed to collect and retain storm drainage 

which may flow past the upper system. The downstream 

catchment basin is over 200 feet lower in elevation than 

the bore hole inlet. Molycorp, therefore, has constructed 

an electric power line into the area and is constructing a 

station to pump the drainage from the lower catchment basin 

up to the bore hole inlet works. The lower seepage collec

tion system is scheduled to be completed and in operation 

by the end of July 1993. 

Molycorp Drawings 152-27, 152-28 and 152-29 which are 

included with this report, show the location and details of 

the Capulin Canyon seepage collection system. 

A detailed analysis of the flow time from the heads of 

Capulin Canyon and Goat Hill Gulch has not been made. For 

the portion of the drainage that was transported over most 

of the distance by surface flow, the travel time was prob

ably fairly short. For this portion of the flow, the 

drainage collection system should decrease the discharge to 

Red River within a fairly short period of time if such is 

not already occurring. Ground water flow is considerably 

much slower and drainage from the dump areas which occurred 

prior to the construction of the collection system may 

continue to reach Red River at a decreasing rate over the 

next several years. 
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There are extensive areas of altered rock and hydro-

thermal scars downstream of the drainage collection systems 

in both Goat Hill Gulch and Capulin Canyon. These will 

result in some continuing acidic drainage from these ba

sins. It is anticipated, however, that within a reasonable 

period of time, the total acidic drainage from these basins 

will be significantly less than the natural drainage before 

the mine was developed. 

Storm Drainage 

Intense thunderstorms frequently occur in the area 

during the summer months. Moderately intense storms on the 

order of one to two inches result in surface drainage from 

some of the hydrothermal scars directly to Red River. 

These flows have low pH and very high concentrations of 

aluminum, sulfate, other dissolved metals and suspended 

solids. Drainages from the moderately intense storms have 

a significant short term impact on the water quality of 

Red River. Very intense thunderstorms, on the order of 

three inches or more, result in large mud flows from the 

hydrothermal scar areas which sometimes blocks the highway 

near the mouth of the canyons and may temporarily dam the 

river. Such intense storms may occur about once a decade. 

At such times, suspended solids in Red River may exceed 10% 

with high turbidity extending in the Rio Grande to Cochiti 

Lake. Investigations by the Thome Ecological Institute 

(1972) indicate that storm runoff has only transient ef

fects on water quality and faunal assemblages of the Red 

River. 

Molycorp's open pit mine intercepts nearly all of the 

storm drainage from the Sulfur Gulch area and the caved 

area in Goat Hill Gulch intercepts the drainage from the 

dump area and hydrothermal scars in the upper portion of 

Goat Hill Gulch. The caved area has sufficient volumetric 
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capacity to contain the drainage from several flows result

ing from three inch and greater amounts of precipitation. 

Molycorp has also constructed a number of catchment 

basins in Capulin Canyon and the lower reach of Goat Hill 

Gulch and has constructed large berms above the highway 

along reaches below the mine dumps from the mill area to 

Columbine Creek. These catchment basins and berms signifi

cantly reduce the amount of flood drainage which directly 

flows to Red River. 

The effects of a moderately intense storm were observed 

by Smolka and Tague on September 13, 1988 and data from 

other events are contained in USGS publications. Observed 

concentrations in the Red River following a storm are 

shown in Table 6. A large increase in suspended aluminum 

was observed which is probably attributable in large part 

to metallic aluminum in suspended clays, rather than alumi

num hydroxide. 

Table 6 

Analytical data for a flood water sample from the Red River 

at the Ouesta Gauging Station, July 26, 1988. 

Al(susp) 

Al (dis) 

SO, 

TDS mg/l 

TSS mg/l 

mg/l 

mg/l 

1453 

3 

278 

1112 

47844 

Another storm occurred on June 25, 1992 with a meas

ured precipitation of 1.05 inches at Molycorp's mill area. 

This storm extended over the mine area and up the river 

basin past Hansen Creek. Water samples were collected at 

several locations immediately following the passage of the 

storm. The results of the analysis are shown on the fol

lowing Exhibit No. 1. The analysis indicates that drainage 

from the hydrothermal scars and mine dumps in the mine area 
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TABLE 7 
STORM WATER ANALYSIS 

COMPOSITE SAMPLES OF RAIN STORM OF JULY 25, 1992 
TOTAL RAINFALL 1.05 INCHES 

ALL UNITS IN PPM 

SAMPLE SOURCE PH TSS F TDS CD PB FEME MO ZN CU AL S04 

RED RIVER ABOVE 

TOWN OF RED RIVER 8.4 21.0 0.1 94 <.01 <.l 1.3 .05 <.01 .010 <.02 1.0 13.4 

BITTER CREEK NO FLOW ENTERING RED RIVER 

HAUT N TAUT WASH CREEK NO FLOW ENTERING RED RIVER 

HANSEN 
WASH CREEK 3.1 43000 1.0 4094 <.01 5.2 2500 25.4 8.0 7.4 3.0 755 686 
MILL DRAINAGE 
BASIN 7.9 2500 1.7 268 <.01 1.2 144 9.2 5.9 1.4 0.76 113 61 

RED RIVER 
ACROSS AND 
UP FROM MILL YARD 7.3 829 0.3 194 <.01 <.l 52 .85 0.45 .184 <.02 16 62 

GOAT HILL 
GULCH WASH 
CREEK 6.5 530 0.8 200 <.01 <.l 43 .72 0.82 .230 <.02 16 37 

CAPULIN CANYON NO FLOW ENTERING RED RIVER 

RED RIVER AT 
RANGER STATION 7.5 450 0.8 236 <.01 0.12 27.9 1.2 0.50 .281 .114 12.8 59 

LESS THAN SYMBOLS ARE DETECTION LIMITS 
ALL METAL ANALYSIS ARE FOR TOTAL METAL 
TOTAL METALS: THE CONCENTRATION OF METALS DETERMINED ON AN UNFILTERED SAMPLE: 



was mainly contained in the mine area. In comparison, 

there was a significant amount of low pH drainage and high 

suspended solids from Hansen Creek where there was no 

drainage control. 

A detailed investigation of the chemistry of the storm 

runoff waters is beyond the scope of this report. 

Summary 

In the preceding pages it has been shown that signifi

cant gains in aluminum, sulfate and other constituents 

occur in the Red River from the town of Red River co the 

Questa Ranger Station. The details of the mechanism of 

aluminum hydroxide accretion in the river are still uncer

tain; however, a tentative model can be made: 

Aluminum is leached from sulfidized country rocks 

and transported to the river by sulfuric acid which is 

created by the breakdown of pyrite. 

Aluminum is transported in the subsurface and in 

small streams at concentrations up to about 1000 mg/l and 

pH 2.5. 

Dilution of the aluminum laden water occurs by 

intermingling with ground water above the river. This 

reduces the composition of the aluminous water to about 200 

mg/l Al or less at pH 3.5 to 5.0. 

Aluminum emerges at springs along the river. In

crease of pH to near neutral causes precipitation of gib

bsite [A1(0H)3] . . 

The greatest concentration of gibbsite occurs 

where the pH of the acid spring water is lowest. This 

occurs between Capulin Canyon and the Questa Ranger Sta

tion. Apparently, the spring water is relatively undiluted 

in this reach. 
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Natural sources account for most of the aluminum 

and sulfate gains to the river. Contributions may vary 

seasonally. 

Long term variations in seepage and springs, 

controlled by precipitation cycles, are possibly responsi

ble for observed increases in sulfate and aluminum hydrox

ide in the Red River in recent years. Long term, systemat

ic sampling of the Red River is needed to establish this 

relationship conclusively. 

The results of this investigation are tentative. In 

large part this is because of several limitations to the 

present data base. One drawback is that ground water 

accretion along the individual stream reaches is too small 

to be accurately quantified by the obtainable precision of 

standard stream gauging field methods. In addition, the 

spacing of measurement stations in the available U.S.G.S. 

data is too great to clearly define local accretion rates. 

A second problem is that large changes in stream chemistry 

occur from sample to sample at the present data spacing. 

In many instances, it is not possible to determine if an 

apparent abrupt change is caused by real change in the 

river, by sampling technique, analytical error or by inho

mogeneity of the river water. There is a substantial 

variation in the concentrations of sulfates, aluminum etc. 

over short periods of time. For example, at the ranger 

station, sulfate increased from 186 mg/l on 1-5-88 to 356 

mg/l on 2-27-88 while aluminum declined from 13.4 mg/l to 

6.0 mg/l on the same dates. Recorded flow on these dates 

increased from 19 cfs to 23. 
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The earlier stream surveys conducted by HEW in 1965 and 

EPA in 1970 are not comparable with the more recent surveys 

conducted by Smolka and Tague - EID 1986-1988 and Molycorp 

1988-93. The 1965 survey was conducted following two years 

of very low precipitation and it is probable that spring 

and ground water flow from the hydrothermal scar areas was 

a much lower percentage of the total river flow. In 1970 

Molycorp was diverting several cubic feet per second of 

water from the river. The survey data indicates a decrease 

in flow from below Hansen Creek to Goat Hill of over 3 cfs 

even though Columbine Creek and Chambers Springs enter 

along this reach. This survey also indicated a large 

decrease in the sulfate concentration which would have been 

due to the dilution cf the remaining stream flow below the 

mill with Columbine Creek water. 
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APPENDIX 1 

Analytical data for water samples from the Red River, November 29, 1988 

Major Consituents 

Station 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

pH 

7.8 

8.1 

7.7 

8.0 

8.1 

7.7 

7.7 

7.7 

8.4 

8.0 

7.7 

7.8 

7.7 

6.2 

7.0 

7.1 

7.4 

Al mg/l 

(Suspended) 

<.5 

<.5 

<.5 

.5 

.5 

1.2 

2.3 

1.6 

<.5 

1.6 

1.6 

1.7 

1.6 

2.9 

5.2 

7.1 

6.6 

Al mg/l 

(Dissolved) 

<.5 

<.5 

.8 

.7 

1.0 

1.8 

1.8 

1.9 

<.5 

2.0 

1.8 

2.6 

3.0 

3.6 

4.0 

4.4 

4.0 

S04= 

mq/1 

8 

33 

34 

43 

40 

46 

65 

85 

5 

98 

68 

106 

131 

121 

136 

137 

140 

TDS 

mq/1 

106 

115 

138 

133 

140 

149 

163 

173 

73 

216 

171 

229 

246 

235 

276 

263 

296 

TSS 

mq/1 

<1 

5.2 

1.9 

1.6 

6.0 

17.8 

33.7 

8.7 

<1 

14.4 

16.1 

14.6 

9.2 

6.2 

14.9 

49.6 

35.3 

Tot. 

Alk. 

38 

67 

71 

68 

65 

62 

55 

56 

60 

54 

54 

54 

45 

36 

26 

26 

30 

JTU 

1 

1 

3 

4 

4 

8 

10 

7 

2 

9 

6 

5 

5 

7 

14 

22 

20 



Appendix 1 continued 

Streams: 
Haut N Taut Cr. 
Hanson Creek 
Goathill Gulch 
Goathill Gulch 
Capulin Creek 

Springs: 
Junebug Seep 
Hanson Spring 
Assay Lab 
Above Goathill 
Goathill Seep 
Above Capulin 
Capulin Seep 
Old Channel 

Date 

3-16-88 
3-15-88 
3-16-88 
4-14-88 
3-15-88 

9-06-88 
10-15-88 
10-21-88 
10-21-88 
3-16-88 
10-14-88 
10-14-88 
10-14-88 

pH. 

3.3 
3.8 
3.0 
2.6 
3.0 

4.8 
4.4 
5.2 
4.2 
3.6 
4.8 
4.0 
3.5 

Spring and Creek Data 
Major Constituents 

Al 
suspended 
mq/1 

32 
50 
41 
7 
5 

<.5 
1.8 
1.4 
9.2 
10.9 
1.1 
<.5 

Al 
dissolved 
mq/1 

19 
65 
560 
611 
650 

6.0 
18.2 
3.1 
16.1 

216 
321 
110.4 
116.5 

S04= 
•T 

mq/1 

450 
1130 
9560 
9730 
8980 

796 
573 
359 
836 
3100 
520 
1244 
1404 

TDS 

mq/1. 

925 
1785 
5820 
11832 
11440 

1466 
813 
600 
1492 
5155 
366 
2296 
2463 

TSS 

mq/1 

127 

14.1 
3.6 

115.1 
15.9 

43.8 

Tot 
Alk 
mq/1 

<2.0 

JTU 

50 

2 
34 
4 

100 
20 

(near Capulin) 



Appendix 1 continued 

Spring and Creek Data (continued) 
Trace Constituents (mg/l) 

Cd Pb FE Mn Mo Zn Cu 
Streams: 
Hot & Tot Creek 
Hanson Creek 
Goathill Gulch 
Capulin Creek 

Springs: 
Junebug Seep 
Hanson Spring 
Assay Lab 
Above Goathill 
Goathill Seep 
Above Capulin 
Capulin Seep 
Old Channel 

(near Capulin) 

3.0 
3.8 

32 
38 

4.8 
1.6 
3.5 
4.6 
8.0 
2.4 
4.2 
4.1 

.020 

.018 

.300 

.320 

.018 
<.018 
<.01 
.017 
.070 
.010 
.018 
.032 

.24 

.11 

.23 

.20 

<.05 
<.05 
<.05 
<.05 
.18 

<.05 
.10 
.06 

82 
5.3 

274 
238 

.32 

.13 

.85 

.68 
106.20 
16.76 
25.42 
2.65 

4.84 
8.42 

222 
296 

3.59 
3.16 
.68 

4.82 
38.72 
3.23 
16.33 
18.42 

<.02 
<.02 
<.02 
<.02 

<.02 
<.02 
<.02 
<.02 
.05 

<.02 
.03 

<.02 

2.03 
3.83 

52 
60 

1.10 
.70 
.52 

1.46 
9.63 
.83 

4.35 
4.90 

.47 

.16 
7.4 
7.2 

.26 

.13 

.05 

.26 
1.22 
.47 

1.26 
1.46 



STATION, LOCATION _. 

1 ABOVE RED RIVER 

3 BELOW RED RIVER 

4 JUNEBUG CAMPGROUND 

5 ELEPHANT ROCK CG 

3 BELOVV HANSON CR. 

7 ABOVE MILL 

3 BELOW SULFUR GULCH 

lO.ABpVE COLUMBINE CF 

3 COLUMBINE CR. (Not Re 

11_AB0yEJHUNpER BR. 

12 GOAT HILL TURNOUT 

13 ABOVE CAPULIN 

14 BELOW CAPULIN 

15 EAGLE ROCK CG 

16 RANGER STATION 

17 EAGLE ROCK LAKE 

Z. STA, 

' 60600 

_.55300 

_50400 

43800 

__39.100 

_31-800 

29800 

-..22400 

i River) 

J 8 300 

14400 

J.Q30P 

_78P0. 

5500 

3300 

1400 

SUMMAf 
.abpratoi 

Zs64 

mg/i 

8 
24 

43 

40 

46 

65 

88 

98 

5 

63 

106 

131 

121 

136 

137 

140 

lYOFRE 

Y /Snai.yt 

.SUS-7AI 

mg/l 

0.01 
pJp2 

0.53 

0.53 

1.20 

2.30 

1:60 

1.60 

<0.5 

1.60 

1.70 

1.60 

2.90 

5.20 

7.10 

6.60 

REDRI 
P'RIVER" 
cai.Resul 

• bis; Al 

mg/l 

0.00 
0.80 

0.70 

1.00 

1.80 

1.80 

__ 1.90 

2,00 

<0.5 

1.80 

2.60 

3J)p 

3._60 

4.00 

4.40 

4.00 

MOl 

PATAT'Z 
;s 

fotai Al 
mg/l 

" o ^ o i 

ZLQ.82 

1.23 

1.53 

4J_0 

.73.50 

Z73.60 

<0.5 

_3.4p 

~""4.30 

4.60 

6,50 

9.20 

11.50 

10.60 

.YCORP INI 
JMINl 
Z29^ 

ZALK 

_..m9/' 

38 

71 

68 

65 

- -g2 

55 

" 5 6 

77754 

60 

7Z5^r 
54 

45 

36 

26 

26 

30 

3_(SGV 

Z.TDS 
mg/l 

" Ibe 

_-1.38 

~"133 

140 

17149 

163 

r73 

7_.2T6 

73 

171 

_ 2 4 6 

77235 

276 

263 

296 

l̂ -YEYJ 

7TSS 
mg/l 

.__ .̂. ._. 

Z7jr9. 
l76 

6.0 

17:8 

._33,7 

8^7 

7J4T4 

-<.o^i_ 

_..16 J 

9.2 

7.6^2 

14.9 

_49:6, 

_35:3 

» 

TurbT 

.._JTU 
... 

3 

4 

4 

Z7'8 

10 

7 

9 

6 

5 

5 

ZZ7. 

14 

22 

20 

77" F 

mg/l 

0.2 

0.4 

0.3 
0.4 

7 Z P , 5 

0.5 

0.7 

Z70-4 

0^2 

0.5 

6"7 

0.8 

77.079 

1.3 

1.2 

1 

7 . Fe 
rrig/l 

0.15 

0.15 

0.41 

0.51 

770 64 

1.48 

. 0 . 3 9 

.77p;58 

0.13 

0.62 

"5744 

0.23 

77.̂ -^ 
"'~1.27 

2.17 

1.27 

Mn 
mg/l 

0.03 

0.11 

0.13 

0.11 

7.0-18 

0,23 

0.16 

0.2 

0.02 

0,32 

" 6 . 3 3 

0.39 

__0-53 

1.27 

1.39 

_ 1.,3 

7 Zn 
mg/l 

0.01 
- _ . _ „ _ _ _ - . 

0.04 

0.02 

_Zo.04 

0.08 

""6.67 

77o.rp3 
0.01 

__P-.P8 

Z Q ~ 6 8 

0.1 

.._..0..14 

0.31 

0.37 

__0.35 

Cond 
uMHO 

N 
0 
T 

R 
U 
N 

" pH 

7.8 

Z . z j 

'~8"6 

8.1 

"777 

7.7 

' T.l 

.7-8,0 

._.8..4 

1.1 

_.7,8 

1.1 

_..6.2 

"'7.6 

7.1 

__..7:4 

Appendix 2 
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[•• -

STATION LOCATiON 

1_AB0VE REDRIVEFJ 

3 BELOW RED RIVER 

t JUNEBUG CAMPGROUND 

3 BELOW HANSON CR. 

7 ABOVE MILL 

3_BEL^W SyLFUR_GyLCFL 

3A ABOVE PORTAL 

10 ABOVE COLUMBINE CP 

3 COLUMBINE CR. (Not Re 

lOA COMPANY CABINS 

Q_A-BpyE_THyNDER_BR^ 

MA THUNDER BRIDGE 

12 GOAT HILL TURNOUT 

13 ABOVE CAPULIN 

14 BELOW CAPULIN 

I4A BEAR CANYON 

15 EAGLE ROCK CG 

16 RANGER STATION 

17 EAGLE ROCK LAKE 

—. 

STA! 

.60600 

55300 

50400 

39100 

31800 

29800 

25000 

•_2_24PP 

JRiyer) 

21000 

_1.8300 

_164PP 

14400 

10300 

7800 

6650 

5500 

.3300 

1 _14pp 

3UMMAF 
.aboratpi 

sb4 
mg/l 

9 

50 

53 

66 

85 

98 

97 

114 

9 

113 

_125 

131 

~ 132 

125 

140 

143 

156 

.._. 152 

153 

Y_OLRE 

y_A.na!yti 

SUS7AI 
mg/l 

<0.5 

OJB 

0.39 

0.39 

0.90 

0.84 

0.86 

0.78 

<0.5 

1.1 

1.10 

1.4 

1.50 

1.50 

2.50 

2.74 

3,̂ 56 

. 3.36 

3.00 

RED Rr 

p^RiyER 
cai_F|_esyl 

Dis. Al 
mg/l 

<0.5 

6.70 

0.50 

0.50 

0.70 

0.50 

0.50 

0.50 

<0.5 

0.50 

0.77 

0.62 

0.55 

0.50 

0.50 

0.65 

1.20 

_. 0,79 

6,79 
Apper 

M Ol 
/ER AL 
DATA" 
s 

Total Al 
mg/l 

Z..o,oq 

1.48 

0.89 

0.89 

1̂̂ 60_ 

1.34 

1.36 

1.28 

<0.5 

1.60 

1.87 

2.02 

2.05 

i.'o'o 

3.00 

3.39 

4.76 

_4,15 

77379 
i d i x 2 

YCOl 
UMINi 

0:22:9 

.JALK 

mg/l 

91 

78 
88 

72 

62 

56 

62 

63 

72 

61 

56 

68 

54 

62 

48 

51 

38 

__.44 

...._34 
Pa 

^PIN 

?7(REy) 

Y D S 

_mg/ l 

~r5l2 

186 
154 

176 

184 

214 

214 

""262 

98 

210 

" 2 1 6 

200 

71266 

244 

284 

328 

336 

..331 

~326 
ge 2 

RVEYJ 

._-.TSS 
mg/l 

.Z.175 

8.0 

2.0 

4.7 

6.0 

7,0 

5.0 

__.7.0 

1̂ 0 

16.7 

8.0 

5 

..73:3 

617 

10.0 

20 

_24J) 

1.32.0 

727.6 

) 

furbl 
JTU 

5 

3 

4 

4 

5 

5 

5 

2 

4 

4 

4 

"3 

5 

6 

8 

9 

9 

.1717.9 

F 
mg/l 

" 0 . 1 

"0I26 

0.263 

0.268 

_Q^358. 

0.452 

_Q..452 

_0.222 

"672Ti 

0.776 

_Q,762 

_.0,744 

.76,762 

"6I772 

0.841 

0.877 

_Q..?.2J_ 

0.948 

.711169 

Fe 
mg/l 

.76I2I4 

_0,_6.7l3 

0.396 

_Qi.359. 

0.31 

_Q^305 

0.203 

0.252 

0.04 

_QJ.47 

"67249 

._.P,1.59 

7.0l:,191. 

"67209 

0.272 

0.231 

0.361 

. . 0.2 

_ 0,181 

_„.7Mn 
mg/i 

0.01 

6 2 2 4 

0.154 

_ 0,1.2 6 

0.21 

0.21 

0.234 

0.21 

Z7o-63 

0.462 

0.476 

._0..434 

761378 

_Q,448 

0.658 

0.742 

1.13 

1.13 

. . 1 - 1 8 

Zn 
mg/l 

_0,p1_3 

16,685 

0.054 

_0,P53 

_0,07.1_ 

0.092 

0.072 

_.P.P84 

Z7P.Q1I 

_P-.,1_Q8̂  

0.133 

-_0..127 

61l'2 

0.135 

_P.2p6 

0.197 

_P.263_ 

.0,273 

0.323 

- — 

Cond 
uMHO 

.2.40 

265 

286 

._..317 

334 

336 

__.343 

IJei 
356 

352 

7739T 

111401 

" 4 0 6 

416 

419 

431 

427 

436 

Z I pH 

77I86 

~7.53 

8.15 

8.23 

8.19 

7.69 

8.06 

8.19 

8.28 

7.61 

7.86 

7.62 

7.88 

7.76 

7.45 

7.46 

7.24 

. 7.39 

7.51 



- • - -

3t/\Tl6N LOCAT iON 

1 ABOVE RED RIVER 

3 BELOW_ HANSON CR.. _ 

7 ABOVE MILL 

3A ABOVE PORTAL 

l.plABOyCclpLUMBINiElCR 

lOA COMPANY CABINS 

1 lAJHUrjpEFI.BRIDGE 

1 2lG0/sf lHr!lIju"RNbUT7 

1 3 ABOVE CAPULIN 

14 BELOW CAPULIN 

16 RANGER STATION 

"STA. 

_60600 

39100 

.31800 

-_2500p. 

.J224p6 

_j?ippo 

-16400 

714466 

10300 

7800 

3300 

aUMMAF 
-aboratpi 

" S04 
mg/l 

6 

86 

._-.113 

105 

" 1 3 0 

131 

166 

" 182 

188 

202 

iy_PF_RE 
Y-Ana'y.ti 

"Sus7Ai 
mg/l 

<0.5 

0^83 

_ 2.00 

iTeo 

2.60 

1.80 

1.6 

"T.46 

- - - - -

3.10 

5.10 

p_RiyER. 

P_a!.Resu! 

7brsZAi 
mg/l 

<0.5 

.__0.50 

._.0.:50 

ZZ6I56 

0.50 

0.50 

0.50 

"" 0.50 

0.50 

0.50 

0.50 

/ I IR A L JM1NUM SURVEYJ1 

DATA (2-16-9 3 (DRS) 
:s 

Total AJ 
.rrig/i 

0,00 

7Zi733 

...._2:50 

..-2.30 

2.50 

"" '2730 

2.10 

7.1.90 

1.90 

3.60 

5.60 

__ALK 
mg/l 

84 

46 

49 

" 7 4 3 

49 

Z7.49 

47 

7 47 

_Z43. 

26 

29 

_..T"D'S 
mg/i 

122 

_ 2 0 0 

_230 

Z238 

._.256 

" 2 6 6 

__292 

302 

_ 3 0 2 

310 

338 

71TSS 
mg/l 

. . . LO 

7 6.6 

8.0 

77716 

4,0 

"77o 

6 

7.1 i7o 

7J 2:0 

18.0 

21.0 

tur i j . 
JTU 

N 
0 

_.T..... 

R 
U 

7 7 7 7 F 
rng/i 

0.1 

.1116732 

0,37 

Zp7498 

_.O,606 

0.812 

0.812 

.._0:831 

6.862 

7.61968 

1.1 

-

ZZf^e 
mg/l 

- O j p i . 

716.467 

.0,442 

._P.:281. 

_ 0,636 

770̂ 2̂ 78 

_P..21.4 

„ 0.236 

..6.245 

._0,4.21 

0.524 

1111 Mn 
mg/l 

.._P:P3 

Z o 179 

0.274 

I70I234 

__0-.3O9 

I6I22I 

_P^5p4 

.P-474 

6.518 

._0:755. 

1.5 

— 

Zn 
mg/l 

0,02 

176:041. 

0.083 

76,672 

. 0 : 5 0 4 

..,0.063 

0.111 

...0,112 

0.127 

-_P,.179 

0.348 

Cond 
i^M|^p_ 

194 

77365 

...336 

.4.371 

__393 

..^369 

416 
T •" 

__41.4 

*4 36 

.7^444 

458 

l l p H 

7.6 

ZZle 
7.7 

7.8 

_. .7-8 

Z1776 

7.3 

, . 7 . 6 

7.5 

7.3 

7.2 

AppencJix 2 
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STATiON'LOCATION ""'" 

. 

1 /\BOVE RED RIVER 

3 BELOW RED RIVER 

LJy.NEBUGJZAMPGRPUNQL. 

3 ELEPHANT ROCK CG 

3 BELOW HANSON CR. 

7 ABOVE MILL 

3 BELOW SULFUR GULCH 

1 p.ABpyE_CpLy!yiB!NE_CP 

) a j rUMBINElcONor i^^^ 

11 ABOVE THUNDER BR. 

1 2_.G0AT_H!Ll._TyR!^pyT_ 

13 ABOVE CAPULIN 

14 BELOW CAPULIN 

1 5 EAGLE ROCK CG 

16 RANGER STATION 

17 EAGLE ROCK LAKE 

STA. 

60600 

55300 

50400. 

43800 

39100 

31800 

29800. 

2.2400 

1 River) 

18300 

14400 

10300 

_78pp 

"5566 

_33PP 

1400 

SUMM/ 
Ca!cul_ai 

FLOW 
__CES 

6.6 

io.T 

10.3 

_10,.6 

_1P,7 

10.9 

_1J^6 

_1.2_.P 

773.2 

15.2 

_15,8 

16.0 

_16,.3 

16l7 

17.0 

17.0 

^Ry.OF_F 
edjyiass 

S04 

1,49 

"6789 

Y2.48 

11.95 

__1.3^98 

_2.0:P8 

28.96 

_33,24 

770.45 

40.00 

_4_7:4_3 

50.00 

55.77 

64.28 

65.91 

67.35 

EP_RiyEI 
Floyvpat 

_Sus^A! 

_..P:00 

" ""67oi 

" 07l5 

0.16 

0:36 

0.71 

0.53 

0,54 

IZ665 

0.69 

0.76 

0.73 

1.34 

2.46 

3.42 

3.18 

I^ED^R 

l.P.ATA 

PISZA! 

__0:P0 

_67i23 

0726 

. 0 ,30 

_0:.55 

0.56 

0.63 

_.0-68 

<:6.0'5 

0.78 

_ .1J6 

_L.36. 

_L.66 

l l89 

_2-.12 

1.92 

MOl 
IVERA 

_1.1.;.2.9.: 
s/Sec) 

JptalAL 

_- o.op 
_. _ ^ ^ ^ 

6.36 

_..0.46 

.-_0.91 

1.27 

1.15 

._J-.22 

<o765 

1.46 

1.92 

2.09 

3,00 

4.35 

5.53 

5.10 

.YCOR 

..UMINI 
88JSGV 

"ALi< 

_7.06 

1720,.38 

Zll9-7.4 

.19.42 

_.-1.8.84 

16.99 

18.43 

__18,.32 

514 6 

23.25 

_24:.16 

20.44 

_16,59 

12.29 

12.51 

14.43 

PING. 
JM SUR 

' TDS 

_.19:68 

7739:60 

38.62 

..41.83 

._45.27 

_5p,35 

56.93 

_73,26 

176.64 

73.63 

J..02,46 

..1J.1.-.7.2 

lipslsi 

J73.0,46. 

..1.26,_53. 

142.41 

VE_Y7S_ 

T J S S 

_-0,19 

0.55 

Z0^:46 

1.79 

_5:41 

Jp.Ai_ 

2.86 

._4,88 

< 67i 

._.6.93. 

.__6:.53 

._.4-i8 

72^186 

_7..P4_ 

.23.86 

J.6^98. 

Turb. 
_.JTU 

1 

3 

" 4 

4 
... 
8 

LP 

7 

9 

" 2 

6 

5 

5 

.7Z117 

14 

22 

20 

_7Z.F 

.0-04 

_.p-.ij. 

Z6:69 

0.12 

_0:15 

_0J_5_ 

0.23 

.0:1.4 

67o"2 

._P,22 

._P,31. 

0.36 

-_0.41 

_o.67i_ 

_P..58 

_PA8. 

Fe 

._0.,03 

_0:04 

6.12 

0.15 

77o7l9 

0.46 

0.13 

_0.20 

661 

_P.J.7 

._P.i.2p 

0.10 

._PJ.8. 

_P,.66 

_LP4.. 

0.61 

7.lMn 

_.P:P1 

..0,03. 

7.6,64 

0.03 

_0:05 

_P.P7 

0.05 

_0.07 

<6.6l 

_0J .4 

._PJ..5 

0.18 

_P,24 

l0_6.P 

0.67 

0.63 

7.ZZn 

<P,01 

__o,p.i_ 

Z P - P I 

0.01 

_0:P1. 

0.02 

0.02 

_Q..01_ 

<ol6i 

.Z0.I63 

-.0,04 

~6;o5 

-_P,p6 

6.15 

__0 18 

0.17 

Cond 
uMHO 

N 
0 
T 

R 
U 

. _ N _ 

"p 

7. 

7. 

~ " 8 . 

8 

.7. 

7. 

7. 

__8. 

8 

7 

7 

7 

6 

7 

.__.7 

7 
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Page 1 



• 

3f AfjoN 7Lb(:Af I6N7Z7 

lABOyE RED RIVER 7__7 

fBELOvTRED RiVEl3 " 

LJy!NiEByG_CA!yiPGRpyNp_ 

5 BELOW HANSON CR. 

7 ABOVE MILL 

3.BEL0vy_syL|^yR.GyLChL 

3A ABOVE PORTAL 

10 ABOyE_CpLU!VlB!NE.C!:i 

) COLUMBINE CR, (Not Re 

lOA CpMPANYCABINS 

11 ABOVE THUNDER BR. 

MA THUNDER BRIDGE 

12 GOAT.HILLJURNOUT. 

13 ABOVE CAPULIN 

14 BELOW CAPULIN 

I4A BEAR CANYON 

15 EAGLE ROCK CG 

16 RANGER STATION 

17 EAGLE ROCK LAKE 

- S T A I 

6060P 

55366 

5p4pp 

39100 

3J8p_P 

2.9800 

25000 

22.400 

1 River) 

21000 

1.8.300 

16400 

14400 

ip.3p6. 

7800^ 

6650 

5500 

3300 

1400 

syiyiM/ 
i?.aic.ulai 

FLOW 
_CFS 

9.7 

14.9 

15.1 

15.8 

16.1 

17.1 

17.4 

17.6 

4,7 

...22.4 

22.4 

_23,p 

23.3 

23.6 

24.0 

24.3 

24.6 

25.0 

25.0 

^RY_OFF 
e.d.jviass 

S04 

. 2 , 4 6 

2 i l l 6 

22.63 

29.49 

38.61 

47.43 

47.70 

_56 ,86 

_.- 1:20 

„71.-47 

79.15 

_85,36 

_86,85 

83;48 

94.89 

98.14 

108.44 

107.54 

108.25 

EP.R!yE! 
!̂ lpyy_P.ai 

_Sus,_A! 

0.00 

0.33 

0.17 

0.17 

0.41 

0.41 

0.42 

0.39 

_<0.05 

._.P-70 

0.70 

0.91 

_ . 0,99 

1.00 

1.69 

1.88 

2.47 

2.38 

2.12 

RED R 

rpATA 
a_(Qra.n 

Dis..AI 

_0,00 

ZP:36 

_P,21. 

0.22 

_P.32 

_P.24 

0.25 

._Pi25 

<0,05 

-.0,32 

_P-49 

-.0,4.0 

.0,36 

_P,-33. 

0.34 

0.45 

0.83 

0.56 

0.56 
Appen 

MOIYCOR 
IVER A .UiviJNl 

Zr072.2:92 (REV) 
s/Sec) 

Total. Al 

o.po 

6.62 

0.38 

0.40 

0,73 

0.65 

0.67 

0.64 

- < 0 : 0 5 

1,01 

1.18 

1.32 

-_...1 -.35 

1.34 

2.03 

2.33 

3.31 

2.94 

2.68 
d i x 3 

_A!,K 

_..24,85 

Z327.?2 

.._37-.5.7 

32.17 

-.-28J.J_ 

27.10 

"16^.49 

_31.-42 

9,63 

—38,58 

__3.5,46 

__.44,31. 

. 35 ,53 

41.41 

32.53 

_3.5J)P 

26.41 

_31...1.3 

24.06 

PINC. 
IM SUR 

TDS 

-.41,51 

Z78l56 

_-.65J.5 

_78^63 

83.59 

J 03:56 

Z65l23_ 

.100,76 

.13 .10 

-1.32.83 

J.36,7.7_ 

.130,32, 

175.02 

J62,.96 

192.49 

225.10 

233.56 

.234,18 

230.64 

VEYS 

-.-TSS 

...P-_41 

_-3,38. 

_P-J5. 

2.10 

_2/73 

_3-L.3,9_ 

_2i.46 

_.3:.49 

..0.13 

,10,56 

715167 

._3:.26 

2,17 

_.4..-47. 

6.78 

13.73 

16.68 

22.64 

19.10 
Page 2 

Turb. 
.-_JTU 

1 

" 5 

3 

4 

4 

5 

5 

5 

2 

. 4 

4 

4 

3 

5 

6 

8 

9 

9 

9 

F 

-_0:P3 

.76.1ij 

0.11 

0.12 

0.16 

0.22 

_P-.22_. 

-0:.1.1. 

..P:03 

0,49 

.0.48 

- 0 . 4 8 

. 0.50 

_P,52 

0.57 

_(L6P 

_P.64. 

76167 

0.77 
' 

Fe 

_0.06 

7.6.2 8 

0.17 

0.16 

_PJ.4. 

_PJ.5 

_PJP 

_P:.13 

_0.01 

__0,09 

_0:.16 

_-0._1p 

_ 0.13 

__P:.1-4 

0.18 

_QJ.6 

0.25 

0.14 

_P-_1.3. 

Mn 

_P:PP 

ZP1P9 

0.07 

0.06 

0.10 

0.10 

0.12 

._P._1P 

<P:01 

_-0.29 

_.P,30 

_0 :28 

-.0.25 

_P,3P 

0.45 

_Q,51_ 

_Q^79 

0.80 

0.83 

Zn 

-P.OO 

76164 

0.02 

_-P^P2. 

_P,.03_ 

_0-.p4. 

_P-P4_ 

.-.0,04 

<0-01. 

ZO.'OT" 

_.0:P8 

._0.08 

-.0-08 

- 0 , 0 9 

0.14 

_PJ4. 

-_QJ8 

~oZi9 

0.23 

Cond 
uMHO 

71240 

265 

286 

317 

334 

-_3.36 

- .343 

_161 

Z356 

352 

—.391 

Z46T 

400 

416 

__41? 

431 

427 

436 

.P^ 

_7,8( 

7.5: 

8.1! 

8.2: 

8.1! 

7.6! 

8.0' 

_8 :V 

8.2: 

_.7.6 

_7 .8 

-7,6 

.7 .8 

7.7 

7.4 

7.4 

7.2 

7.3 

7.5 



; f ATION LOCATIoi^ 

1 ABOVE RED RIVER 

3 BELOW H/^NSQN CR,_ 

7 ABOVE MILL 

3A ABOVE PORTAL 

|0 ABOVE COLUMBINE CP 

lOA COMPANY CABINS 

MA THUNDER BRIDGE 

L2_Gp_AT..H.!!-L.TURNQyT 

13 ABOVE CAPULIN 

14 BELOW CAPULIN 

16 RANGER STATION 

IISTAI 

6P6pO 

39100 

.31.800 

25ppp 

22400 

2ro~66 

16400 

1.4400 

1p.3pp 

_78pp 

3300 

. 

3UiviM/ 
!]alculai 

FLOW 
CFS 

8,5 

_1.3-9 

14.1 

15.3 

__15:5 

1 9 ! 7 

_2P^1. 

20.5 

20.8 

_2-U1. 

22.0 

kRY OF. F 
ed Mass 

S04 

1.44 

- 33 ,81 

_45J .7 

_4.5,43 

-.57.06 

~72.92 

94.26 

105.38 

JP4,P3 

.112,13 

125.77 

EP.R!VEI 
Flo vy Dal 

_S.uls7.AI 

0.00 

-0 .33 

0.80 

0.78 

7116.88 

111 166 

p.,91_ 

0.81 

0.82 

1.85 

3.18 

MOLYCOR 
RED RIVER A . U M I N I 

1 PATA 1 02lll6-93JDRS) 
a (Gran s/Sec) 

Dis. Al 

_P.-op 

. 0 . 2 0 

0.20 

_P.22 

11).22 

"0728 

_0.^28 

0.29 

-_P^29 

_P:.3P 

0.31 

Total Al 

0.00 

- . 0 . 5 2 

1.00 

1.00 

77i Tio 
- . . . - . . -

r.Tg 

UP 
1 J 2 

2,15 

3.49 

ALK 

_2p.19 

._18,09 

19.59 

18.61 

721-751 

27.27 

Z26769 

_2.7,21 

-_25.27 

Z i 5: 5 f" 

18.06 

P INC. 
'MJUR 

TDS 

29.32 

78.63 

91.95 

J-P2:.98 

112.37 

148.66 

j _ 6 5 j 6 

T74I86 

_1_7.7.,.50 

. 1.84,90 

210.44 

VEYS 

._ISS_ 

_P,.24 

...2:36 

_.3^2p. 

._-3:P3 

"3 .96 

7}l41 

__6^37 

_7.Q5. 

-.10,.74 

13.07 

Turb. 
JTU 

N 
0 

_.T__ 

R 
U 
N 

F 

_P^P.2 

0.13 

0.15 

-_P:22 

76127 

16.'45 

...0^46 

767J8 

-0,51. 

-0.58 

0.68 

Fe 

_P,p2 

.0 .18 

_P:.1.8. 

-_PJ.2_ 

76728 

6.15 

-P:.12 

176714 

_P--1.4 

_-0:25 

0.33 

Mn 

__P,pi. 

. 0 :07 

0.11 

0.10 

II6I14 

o i l 2 

- 0 , 2 9 

.-0,27 

_0,30 

_.P:45 

0.93 

Zn 

_P:PP 

_0,02 

0.03 

0.03 

_0.22. 

. 0.04 

0.06 

- 0 , 0 6 

_-P.P7. 

_P,.11_ 

0.22 

Cond 
yMHO 

194 

305 

~336 

_-37J . 

393 

369 

__4 i6 

.__414 

436 

444_ 

458 

• 

P 

7 

-_..7 

7. 

7 

7 

. ' 7 

1 

- -7 

7 

7 

7 

AppencJix 3 
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APPENDIX 4 

COMPUTATIN OF THE PERCENT OF THE TOTAL GAIN 
WHICH WAS INDICATED FOR MAJOR STREAM SEGMENTS 

HEW-11/04/1965 

ABOVE RR TOWN 

BELOW RR TOWN 

BELOW HANSEN 

BLW COL. CREEK 

RANGER STATION 

TOTALS 

ABOVE RR TOWN 

BELOW RR TOWN 

BELOW HANSEN 

BLW COL. CREEK 
+ EST MC DIVER. 

RANGER STATION 
+ EST MC DIVER. 

FLOW 
CFS 
9.9 

16.3 

17.0 

23.6 

26.3 

CONC. 
mg/l 
5.3 

20.3 

46.8 

50.5 

63.5 

EPA-11/04/1970 
FLOW 

CFS 
4.2 

10.0 

12.7 

9.6 
6.5 

11.2 
6.5 

CONC. 
mg/l 
10.1 

41.2 

62.5 

44.4 
65.0 

66.5 
65.0 

FLOWX 
CONC. 

52.5 

330.9 

795.6 

1191.8 

1670.1 

FLOWX 
CONC. 

42.5 

412.4 

793,1 

427.6 
422.5 

744.1 
422.5 

MASS 
GAIN 

278.4 

464.7 

396.2 

478.2 

1617.6 

MASS 
GAIN 

369.9 

380.7 

56.9 

316.6 

% OF 
TOTAL 

17.2 

28.7 

24.5 

29.6 

100.0 

% OF 
TOTAL 

32.9 

33.9 

5.1 

28.2 

TOTALS 1124.1 100.0 

ABOVE RR TOWN 

BELOW RR TOWN 

BELOW HANSEN 

@ GOAT HILL 

RANGER STATION 

TOTALS 

SMOLKA-TAGUE 10/25/1988 
FLOW 

CFS 
11.6 

17.9 

19.3 

28.3 

30.0 

CONC. 
mg/l 
12.0 

45.0 

67.0 

72.8 

118.0 

FLOWX 
CONC. 
139.2 

805.5 

1289.8 

2060.2 

3540.0 

MASS 
GAIN 

666.3 

484.3 

770.5 

1479.8 

3400.8 

% OF 
TOTAL 

19.6 

14.2 

22.7 

43.5 

100.0 



APPENDIX 4 - (continued) 

COMPUTATIN OF THE PERCENT OF THE TOTAL GAIN 
WHICH WAS INDICATED FOR MAJOR STREAM SEGMENTS 

SCOTT VAIL 11 /29/1 988 W/BLW COL CREEK 
FLOW CONC. FLOW X MASS % OF 

ABOVE RR TOWN 

BELOW RR TOWN 

BELOW HANSEN 

BLW COL. CREEK 

RANGER STATION 

TOTALS. 

ABOVE RR TOWN 

CFS 
6.6 

10.1 

10.9 

15.2 

17.0 

mg/l 
8.0 

24.0 

65.0 

63.0 

137.0 

CONC. 
52.8 

242.4 

708.5 

957.6 

2329.0 

GAIN 

189.6 

466.1 

249.1 

1371.4 

2276.2 

TOTAL 

8.3 

20.5 

10.9 

60.2 

100.0 

SCOTT VAIL 11 /29/1988 W/GOAT HILL 
FLOW 

CFS 
6.6 

CONC. 
mg/l 
8.0 

FLOWX 
CONC. 

52.8 

MASS 
GAIN 

% OF 
TOTAL 

BELOW RR TOWN 10.1 

BELOW HANSEN 10.9 

©GOATHILL 15.2 

RANGER STATION 17.0 

TOTALS 

24.0 242.4 

65.0 708.5 

106.0 1611.2 

137.0 2329.0 

189.6 

466.1 

902.7 

717.8 

2276.2 

8.3 

20.5 

39.7 

31.5 

100.0 

RALPH VAIL 10/22/1992 

ABOVE RR TOWN 

BELOW RR TOWN 

BELOW HANSEN 

BLW COL. CREEK 

RANGER STATION 

TOTALS 

FLOW 
CFS 
9.7 

14.9 

16.1 

22.4 

25.0 

CONC. 
mg/l 
9.0 

50.0 

85.0 

125.0 

152.0 

FLOWX 
CONC. 

87.3 

745.0 

1368.5 

2800.0 

3800.0 

MASS 
GAIN 

657.7 

623.5 

1431.5 

1000.0 

3712.7 

% OF 
TOTAL 

.17.7 

16.8 

38.6 

26.9 

100.0 



APPENDIX 4 - (continued) 

COMPUTATIN OF THE PERCENT OF THE TOTAL GAIN 
WHICH WAS INDICATED FOR MAJOR STREAM SEGMENTS 

DAVID SHOEMAKER 02/16/1993 

ABOVE RR TOWN 

BELOW RR TOWN 

BELOW HANSEN 

BLW COL. CREEK 

RANGER STATION 

TOTALS 

FLOW 
CFS 
8.5 

13.1 

14.1 

19.9 

22.0 

CONC. 
mg/l 
6.0 

65.0 

130.0 

148.0 

202.0 

FLOWX 
CONC. 

51.0 

851.5 

1833.0 

2945.2 

4444.0 

MASS 
GAIN 

800.5 

981.5 

1112.2 

1498.8 

4393.0 

% OF 
TOTAL 

18.2 

22.3 

25.3 

34.1 

100.0 
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M o l y c o r p , Inc. 
Molybdenum Group 
P.O. 80X469 
Questa, NM 87556-0469 
Telephone (505) 586-7601 
Facsimile (505)586-0811 

David R. Shoemaker 
General Manager, Molybdenum Group 

Molycorp 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 
U.S. Postal Service 7000 0600 0025 7984 8161 

July 25, 2000 

Ms. Evelyn Rosborough 
Customer Service Branch (6WQ-CA) ~ 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
Dallas, TX 75202-2733 

Re: NPDES Permit No. NM0022306 

Dear Ms. Rosborough: 

Enclosed please find a summary of comments by Molycorp, Inc. on the draft of the 
referenced permit, which is currently under review. 

Should you or Mr. Scott Wilson have any questions concerning this package, please call 
me at (505) 586-7601 or Geyza Lorinczi at (505) 586-7626. 

Sincerely, 

David R. Shoemaker 
General Manager, Molybdenum Group 

Enclosure \ 

xc: J. Scott Wilson, EPA ^ ' ^ U l 2 7 Or.« 
J.H.Pugh ^^^OQQ^ 
R. E. Schwartz 



SUMMARY OF MOLYCORP'S DRAFT PERMIT COMMENTS 
JULY 24, 2000 

NPDES Permit No. NM0022306 

L Seeps CoUecrion 

Molycorp supports the conditions in Part II.A. ("Best Management Practices") of the draft pennit, 
which requires Molycorp to install a seepage interception and management system. Molycorp 
supports these conditions because this program should improve water quality in the Red River. 

Molycorp intends to fully comply with these permit conditions and, if they are unchanged in the final 
permit, Molycorp does not intend to legally challenge them. Accordingly Molycorp recognizes that 
these conditions (if unchanged) will be binding on Molycorp even though Molycorp does not believe 
that they are mandated by the Qean Water Act. 

Molycorp does, however, feel constrained to explain the basis for its view that these permit conditions 
are not compelled by the Qean Water Act. In short, Molycorp does not believe that there is a point 
source discharge from (or related to) its mine operation that enters the Red River through seepage. 
We do not believe, for example, that Spring 13, Spring 39, or the ground water that will be extracted 
from the well below the toe of the Sugar Shack south deposit-represent point source discharges from 
mine operations. Nevertheless, as noted above, we are willing to collect this water under the 
conditions set forth in the draft permit. 

The reasons for our view that these conditions are not mandated by the Qean Water Act are set forth 
below. 

N O HYDROLOGIC CONNECTION HAS BEEN IDENTIFIED BETWEEN THE 
WASTE ROCK PILES AND THE RED RTVER 

The scientific data do not establish a hydrologic connection from the waste rock piles to the Red 
River, in fact, the available data suggest the absence of such a connection. 

I-A Available Data Show That Evaporation And Drying Occur Within The Waste Rock 
Piles, Rather Than Migration of Drainage 

A September 1999 Interim Report prepared by Robertson GeoConsultants, Inc. ("RGC) discusses 
the only data that exist to date analyzing the actual presence or absence of acid rock drainage 
migration from the waste rock piles. By drilling holes in the Spring, Sugar Shack South and West, and 
Capulin waste rock piles, RGC was able to sample and determine pH, conductivity and moisture 
content within and at the bottom of the waste rock piles. Detectable levels of moisture at the base of 
a waste rock pile, indicating migration, was found only at Capulin Canyon. • Toe seeps were observed 
only at the Capulin waste rock pile. 

The remainder of the samples from the other waste rock piles illustrated a drying effect of convective 
air transfer through the piles and yielded the following observations: (1) a low overall moisture 
content; (2) a decrease in the moisture content in the holes at lower elevations; and (3) a decrease in 
the moistvure content in the profiles of each hole, particularly near the base. RGCs data and findings 
strongly indicate that drying is occurring at the base of the waste rock piles, and together with surface 

Molycorp already captures the seepage from the Capulin Canyon waste rock piles. 
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water evaporation, is controlling and in fact preventing migration of water through the waste rock 
piles. (RGC 1999) There is no contradictory data illustrating migration of water through the waste 
rock piles that would be necessary (although not sufficient) to establish a hydrologic connection to the 
Red River. The Capulin Canyon waste rock pile is more than two miles from the river, and its 
seepage is collected. 

I-B. There Are Numerous Alternative Sources (Other Than The Waste Rock Piles) That 
Could Cause Acidic Drainage 

The Molycorp mine is located in a naturally, highly mineralized area. Both natural regional 
geochemistry and anthropogenic sources (including many non-mining sources) ^ affect particulate and 
dissolved metals loading to the Red River. Natural mineralization is highly variable and its impact on 
surface water quality varies from one location to another. The natural geology of the area includes 
hydrothermally-altered rock and conditions conducive to formation of alteration scars, a dominant 
visual feature of the region. The scars erode rapidly, contributing to pollutant loading in surface water 
and groimd water. Because lar^e volumes of scar material were moved to the waste rock piles to gain 
access to the ore body, the geochemical characteristics of the waste rock piles are similar to those of 
the scars and hydrothermally altered rocks that are prominent in the region. 

At the mine site and the surrounding area, hydrothermal solutions evolved from magma 
carrying dissolved metals (e.g. silicon, potassium, calcium, soditun, iron, aluminum, molybdenum, 
tungsten, tin, copper, bismuth, silver, rubidium, thallium, manganese, magnesixun, etc.) and non-
metals (e.g. sulfur, fluoride, chlorine, oxygen, carbon dioxide, etc.). This mineralizing event occurred 
about 25 million years ago. Because of the chemistry of the mineralizing fluids and the resulting 
hydrothermal alteration, Questa mine area rocks, as well as the Red River area, generally carry cations 
(metals) and anions (non-metals) in highly elevated amounts in relation to unaltered rocks of similar 
composition elsewhere in the earth's crust. 

This hydrothermally altered system has a high acid generating capacity. When water (i.e. rain, 
snowmelt, ground water seeps) comes into contact with minerals in the altered system, acid rock 
drainage ("ARD") containing high concentrations of dissolved metals is formed. The significant 
difference between the scars and the surrounding altered rocks is that the scars erode at a much 
higher rate. This high rate of erosion contributes to a higher potential for ARD and for particulate 
and dissolved constituent loading to surface water and indirecdy to ground water. Particulate and 
dissolved constituent loading to surface and ground water also occurs from mudflows and debris 
aprons within the Red River basin. It is therefore very difficult to pinpoint the source of any ARD 
due to the numerous possible somrces, and in no instance has a specific seep of ARD been traced to a 
waste rock pile. The piles are geochemically identical to the scars, and very similar to the mudflow 
debris, colluvium, and soil. 

I-C The Kent Report Data Does Not Show That the Waste Rock Piles Are Chemically 
Distinguishable From the Hydrothermal Scars 

The Fact Sheet for Molycorp's draft NPDES permit cites to the 1995 Kent report's comparison of 
the waste rock piles to the hydrothermal scars: 

^ Anthropogenic sources of loading to the Red River include historic mining, highway and 
campground development, stream diversions, town development, ski lull development, the Red River 
water treatment plant, village development, and agricultural activities. 
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"reported average concentrations of molybdenum, zinc, copper and manganese . . . were two 
to five times higher in the samples from the waste rock piles than those from the alteration 
scars. Kent's report also compared analyses of water from hydrothermal scars with leachate 
from Molycorp's waste rock piles. That comparison showed significandy higher 
concentrations of metals in the waste rock pile leachate than in water draining to the Red 
River from the alteration scars." 

Permit Fact Sheet Text at 7. These conclusions are supported by invalid and unusable data. The 
sample data used by Kent to characterize the waste rock piles and the scar areas are not legally or 
technically defensible for the following reasons: 

• The field notes do not document any sampling, preservation, decontamination, or chain of 
custody ("COC') procedures for these samples, with the exception of brief descriptions of 
composites and homogenizing. Therefore, it is not possible to confirm if the samples were 
properly collected and preserved, if equipment was decontaminated, or if COC was maintained. 

• The field notes do not document sample depths. Therefore, it is not possible to determine if 
these samples are surface soils or subsurface soil. Soil samples are only comparable to one 
another when sample depths are similar. 

• The ESI work plan (NMED, 1994) states that waste rock pile samples will be sieved through a # 9 
mesh prior to x-ray fluorescence (XRF) screening and collection. There is no mention of sieving 
in the field notes, but no deviation from the worlqjlan is documented. 

• None of the field notes for these samples is signed (initialed) and only field notes for SS-1 and SS-
2 are dated. Therefore, it is not possible to verify sample dates or who recorded the sampling 
event. 

• No field duplicate was collected with the waste rock pile samples. Therefore, it is not possible to 
evaluate sampling precision. 

• No field rinsate sample was collected with these samples. Therefore, it is not possible to evaluate 
if the samples were contaminated with metals diuing sample collection, which compromises data 
quality. This is especially significant for metals detected near the sample quantitation limit 
("SQL"), such as cadmium and beryllium in sample SS-10. 

• In the field notes, there are two different and separate entries for the collection of SS-10. It is not 
possible to tell which entry is correct or if two samples were collected. It is noteworthy that SS-
10 was the only waste rock pile sample in which cadmium was detected. 

• There is no documentation of the XRF calibradon. Therefore, it is not possible to determine if 
the XRF was calibrated and working properly. 

The quality of sample SS-10 is especially compromised because there are two conflicting field logbook 
entries for this sample. Therefore, it is not possible to verify which field logbook entry corresponds 
to the sample that was actually analyzed from location SS-10. Metal concentrations in the waste rock 
pile samples which are near the sample quantitation limit ("SQL"), such as cadmium and berjdlium in 
SS-10, are highly suspect because field/equipment contamination cannot be ruled out. In addiuon, 
the scar area samples used as a reference were composited, which could have diluted out low levels of 
metals. Therefore, sample data from samples SS-1 through SS-12 are imreliable and invalid. Without 
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these samples, the Kent Report has no sample data for identifying hazardous substances in the waste 
rock piles. 

As a resvilt, the Kent Report's conclusion that the waste rock pile samples have higher concentrations 
is invalid because the comparison is not valid. The waste rock piles were sampled in a different 
manner from the scar areas. The waste rock pile samples are discrete samples collected from distinct 
locations, while the scar area samples are composites of samples collected from several locations. 
EPA Guidance for Establishing Background Levels states "In all evaluations, release and background 
samples must be similar for comparison. Factors which determine sample similarity include locauon, 
type, depth, medium, sampling method, preservation, handling timing, and weather conditions during 
sampling" EPA, Establishing Background Levels. EPA 540-F-94-030, at 3. 

Comparing discrete sampling results to composite sampling results is the same as comparing an 
individual result to an average result, which is statistically invalid. Maximum or minimvim values that 
may be present in the composite are effectively masked. In addiuon, depths were not documented for 
any of the waste rock pile samples or scar samples. Therefore, it is not possible to determine if the 
waste rock piles samples and the scar area samples were collected from comparable depths. 

It is possible to examine the results from the waste rock pile samples and the scar area samples and 
note some general trends. First of all, several .metals were present in the composites from the 
naturally occurring scar areas at higher concentrauons than most of the discrete samples collected 
from the Rock Piles. These metals include aluminum, arsenic, barium, chromium, iron, selenium, and 
thallium. Second, most metal concentrations in discrete waste rock pile samples are not significandy 
higher than metal concentrations in the composites from the naturally occurring scar areas. The few 
excepuons include cadmium, manganese, and zinc from locauon SS-10; copper from location SS-9; 
and lead from locauon SS-4. However, variability between sampling locations was extremely high for 
both discrete samples coUected from the waste rock piles and composites collected from the scar 
areas. This variability is a common characteristic of the natural geology in highly mineralized areas. 
Although variability is apparent in the scar area samples, the magnitude of this variability was masked 
by the compositing of samples. 

Molycorp performed a statistical comparison of the discrete samples from the waste rock piles and 
the composite samples from the scar areas. The results indicate that concentrauons of metals in the 
discrete samples from the waste rock piles are not statistically higher than metal concentrations in 
composites collected from the scar areas, with the sole exception of copper. This similarity is hardly 
surprising because the waste rock piles are partially comprised of rocks from the scar areas. This 
statistical analysis confirms that the Kent Report's conclusion is unfounded. 

Even though the Kent Report attempts to compare metal concentrations in the waste rock piles to 
metal concentrauons in the scar areas, no comparison is made to other background materials. As 
described above, the Molycorp mine is located in a complex geological setting. Without information 
about naturallyoccurring metal concentrations in background materials other than the scar areas, it is 
not possible to determine whether the metals detected in the waste rock piles or scar areas are 
elevated above naturally occurring metal concentrations in the Red River watershed. The Kent 
Report does not demonstrate that the waste rock piles have metal concentrations above background. 

In addiuon, a 1998 EPA report by Region 6 Geologist David Abshire concluded that the leachate 
from the alteration scars and the waste rock piles "indicate similar geochemical signatures." Abshire 
at 5.2. Abshire also found that the data did not establish a connection between any particular seep 
and any particular source: "At the mine site, the percentage of metals concentrations or discharge 
volume supplied to a particular seep by each probable source (erosional scar or waste rock dump) 
could not be determined using the available information." Abshire at p. 4. The indistinguishable 
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nature of the scar and waste rock pile material further undermines Kent's conclusions on the sources 
of loadings to the Red River. 

I-D. The Vail Report Demonstrates That Alluvial Flow Originating Upstream of the Mine 
Is a Significant Source of Seepage at the Mine Site 

A recent study released by Vail Engineering, Inc. also provides additional evidence of altemative 
sources of concentrauons and loads in the Red River. In particular, the study focused on the increase 
in sulfate and metal concentrations in the Red River along the mine reach, which in past studies has 
been attributed to acid rock drainage from the mine area. Vail discovered that these past studies had 
ignored the presence of acid rock drainage-contaminated groundwater from upstream sources that is 
discharged to the Red River along the mine reach. 

Vail conducted a detailed flow and sulfate load balance study and reached the following conclusions: 

• There is substantial ground water discharge from the alluvial aquifer to the river flow in the reach 
through the Town of Red River from station # 1 to station # 3 (Vail, 2000). The ground water in 
this alluvium is high in sulfate due to the alluvial flows from mineralized side drainages (with 
scars) some of which are also anthropogenically affected by the ski hill and historic mining, in the 
drainages of Placer, Bitter and Pioneer Creeks. There is a resulting increase in the sulfate loading 
and concentration (from 17 ppm to 46 ppm) in the Red River flow. This increase occurs during 
periods of very low surface flows from these drainages indicating that this increase is not entering 
the Red River as stirface flows from these tributaries. Instead the source is mineral 
concentrations in ground water from the alluvial valley fills affected by these drainages. This is a 
graphic demonstration of inorganic transport via ground water in valley alluvium and its impact 
on the Red River where such ground water enters the river. 

• Between the Town of Red River and Portal Springs, the water table in the alluvium is below or at 
river level and there is generally litde interchange between the River and the alluvial aquifer. Only 
minor increases in Red River flow occur due to some localized small discharges. There is 
therefore a tendency for inorganics from side drainages to accumulate in the valley alluvium, 
increasing the load in the alluvium. At Portal Springs, the alluvial water table is also below river 
level during periods of water extraction by the mine from the mill and Columbine wells. Hence, 
during period of high extraction, the Portal Springs dry up. During periods of low or no 
pumping the water table rises and there is recharge from the alluvial aquifer to the river flow, with 
Portal Springs being one manifestation of this discharge. The source for this ground water is 
upstream of the springs and represents a mix of ground waters from ground water in the alluvial 
aquifer immediately below the Town of Red River and the acidic metal-bearing discharges from 
aU the drainages located on the north side of Red River down to Portal Springs. The surface and 
ground water quality from these north side drainages are naturally highly acidic and the resulting 
discharges from the north bank of the Red River reflect this natural acidic drainage from upriver. 

• Cabin Springs are located in a reach of the river that loses water to the alluvial aquifer during 
periods of pumping from the Molycorp supply wells. Thus, Cabin Springs were not active, and 
hence not observed in the approximately 30 years of high rates of water extraction by the mine, 
from 1965 to 1992. It was only with the temporary discontinuation of pumping in 1992 that 
there was a recovery of the water level in the alluvial aquifer to the elevation at which the alluvial 
water table was again above river level and discharge from the alluvial aquifer to the river 
resumed. Similar to Portal Springs, the source of water to Cabin Springs is the ground water flow 
in the alluvial aquifer from upstream of the springs. Again, the source of these impacted ground 
waters includes all the north slope drainages above the mine recharging to the alluvial ground 
water at and south of the Town of Red River. 
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• The primary ground water to surface water discharge zone is between stations # 11A (above 
Thunder bridge) and # IIC (below Thunder bridge and above Goat Hill culvert). In this reach the 
capacity of the alluvial aquifer to transmit water diminishes due to a reduction in cross-sectional 
area and/or transmissivity of the alluvial material. Old mudflow deposits washed in from Goat 
FEU Gulch could explain the lower transmissivity in this reach of the aquifer. This large decrease 
in the flow capacity in the alluvial aquifer results in a corresponding discharge to, and increase in 
the flow in, the Red River. In these ground water discharge areas the high inorganic 
concentrations in the ground water add to the concentrations in the Red River. Because these 
increases occur opposite the mine site, the inorganics have been erroneously attributed by some 
authors (Slifer, 1996; Allen et al., 1999) to mine-related sources. The Vail (2000) study 
demonstrates that the inorganic loads to the Red River adjacent to and below the Questa mine 
site include a very large component of inorganics derived from natural scars and mineralized 
areas, as well as anthropogenic sources, upstream of the mine site. 

• The Vail measurements of net sulfate load in the Red River, adjusted for inorganic loads in the 
ground water derived from upstream of the mine, demonstrate that the sulfate load gain in the 
reach adjacent to the mine site is considerably less than the load that is estimated for pre-mining 
conditions (Vail, 2000). Sulfate serves as an indicator chemical and the same conclusions apply to 
other inorganics. —, 

The failure in prior studies to account for the groundwater load from upstream sources has resulted in 
significant overestimation of the contaminant load attributed to the Molycorp mine. It provides 
evidence of the additional altemative sources of contamination and the lack of evidence of a 
hydrological connection between Molycorp's waste rock piles and the Red River. 

I-E. The Robertson Backgroimd Study Shows That Many Non-Mine Related Groimd 
Waters Have More Acidity and Mineral Concentrations Than Drainage That Is or May Be 
Mine Related 

A recent background study of various sources of acid rock drainage provides further support for the 
absence of an established hydrological connection between the waste rock piles and the Red River. 
Acid rock drainage entering the Red River alongside or upstream of the Molycorp mine can also be 
attributed to (1) mineralized bedrock (including erosional scars) upstream of the Molycorp mine, (2) 
mineralized bedrock (including erosional scars) within the Molycorp mine area (either exposed or 
covered by mine rock material); or (3) mineralized rock exposed or disturbed by other anthropogenic 
activity in the Red River Valley, such as road, town site, campground and ski hill development. The 
concentrations of the various metals found at the site are naturally highly variable. For this reason, it is 
not surprising that the study identified numerous samples of natural ground water (unaffected by 
Molycorp mining activit)^ with more acidity and higher mineral concentrations than samples that are 
(Capulin waste rock pile seepage) or may be (samples from other locations proximate to waste rock 
piles) related to the waste rock piles. 

The technical report Qune 2000) by RGQ "Interim Background Qiaracterization Study, Questa Mine, 
New Mexico," studied the above three sources and concluded, among other things, that: 

High concentrations of contaminants occur naturally in ground and surface waters draining the 
mineralized area of the Red River basin; 

A number of minerals are found in higher concentrations on the Questa mine site than elsewhere in 
the mineralized area. The background values applicable to the mine site (both the waste rock piles 
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and the hydrothermal scars) may therefore be higher for these minerals than values measured over the 
remainder of the mineralized area; 

Considerable interchange occurs between surface and groundwater flows in the drainage systems over 
the mineralized area, and there is no distinction between these surface or ground water flows with 
respect to background water quality or contaminant concentrations; 

Extremely high particulate contaminant loads to the Red River occur episodically during extreme 
precipitation events that cause mud and debris flows into the Red River, 

Anthropogenic activity in the Red River basin and off the mine site, including road and powerline 
construction, town development, campground and ski hill development has resulted in substantial 
exposure of mineralized soils and rocks with high concentrations of contaminants; 

No controls are applied to prevent contaminant discharges from the above listed anthropogenically 
affected sources (as opposed to the numerous controls in place at the Molycorp mine); and 

Contaminant loads from anthropogenic sources are likely small compared with contaminant loads 
from natural sources. 

I-F. Courts Have Held That Regulation Of Groundwater Flow To Surface Water Is 
Beyond The Scope Of The Gean Water Act 

In the Fact Sheet Text to the draft permit, EPA cites to judicial authority for the proposition that 
"EPA has the authority to regulate discharges, such as seeps, which result from a direct hydrologic 
cormection." Fact Sheet Text at 13. Of course, the cited cases are inapposite due to the absence of 
an established hydrological connection from the waste rock piles to the Red River. Additionally, 
other courts have ruled that EPA does not have the authority to require NPDES permits for 
discharges to ground water that flows into surface waters nor to regulate discharges to waters with no 
connection to the waters of the United States: 

Vilkff cf Oooncmmx: Lake v Dayton Hudson Corp., 24 F.3d 962 {7^ Or. 1994) ("[njeidier the Qean 
Water Act nor the EPA's definition asserts authority over ground waters, just because these may be 
hydrologically connected with surface waters"); 

HcffinmHcms, Inc v Administrator, EPA, 999 F.2d 256 {7^ Or. 1993) (isolated surface water); 

TaancfNorfolk v UtntedStates Ajmy Corps cfEr^neers, 968 F.2d 1438 (l^t Or. 1992) (upholding Corps 
exclusion of groundwater resources from consideration despite connection with surface water); 

InlandSted Ca v EPA, 901 F.2d 1419 (7™ Qr. 1990) (connection between surface waters and deep 
groundwater injection too tenuous to be regulated under Qean Water Act). 

II. Revisions to the New Mexico Section 303(d) List Relating to Red River 

The Fact Sheet Text for the draft permit discusses the Qean Water Act section 303(d) list for New 
Mexico and cites to the 1998-2000 list. However, the New Mexico Environment Department has 
released the draft Record of Decision for the 2000-2002 section 303(d) list, and it contains some 
changes from what is discussed in the draft permit. The Red River (from the mouth on the Rio 
Grande to Placer Creek) had been previously listed as a reach requiring TMDLs for aluminum. 
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cadmium, copper, and zinc. Pfowever, more recent sampling demonstrated zero exceedances for zinc, 
copper, and cadmium. Therefore, zinc, copper, and cadmium have been removed from the list of 
chemicals impairing this portion of the Red River, and only aluminum has been retained. A new 
TMDL listing has been added, again for aluminum only, for another reach of the Red River (from 
Placer Qeek to the headwaters), which is upstream of the Questa mine site. 

III. Tailing Seep CoUecrion 

During the Public Hearing held in Questa on July 13, 2000, a commenter said that the seep water 
collection system and associated extraction wells above Outfall 002 were not effective and that 
impacted groundwater was escaping the collection systenx Molycorp does not believe this is the case, 
and our conclusion is based upon recent sampling data (see EXEilBIT I, " 1 " QUARTER 2000, 
GROUNDWATER SAMPLING RESULTS"). Sample locations 1, 3 and 9 represent die official 
points of compliance for the State groundwater discharge permit and are the monitoring locations 
that are most likely to detect pollutants that are not being captured. The data indicate that water 
quality is equivalent to unimpacted background water quality. 

Over the past 15 years, Molycorp has commissioned numerous studies by recognized groundwater 
hydrology experts to characterize the groundwater below the tailings area, to design an effective 
barrier and collection system; and develop an appropriate monitoring system. Two of the more 
recent studies in this regard are "Study of Groundwater Flow and Tailings Seepage near Questa, New 
Mexico" Volume 1: Report by Robertson GeoConsultants Inc., October 1997, and "Questa Tailings 
Faciliry Revised Qosure Plan", also by Robertson GeoConsultants Inc., April 1998. We believe that 
EPA has copies of these reports; however, copies can be forwarded to your office if required. 

In particular, the Robertson GeoConsultants' report of April 1998 provides an excellent description 
of the historic design and operation of the seep collection system (pages 3-24). It is clear after reading 
this section that over the past 25 years the seep collection system has been repeatedly evaluated and 
improved to the point today where effective collection and control is in place. This conclusion is 
supported by the most recent quarterly groundwater monitoring reports that show continuous 
improvements up until the most recent report (1" Quarter 2000) where manganese, a key indicator 
parameter, is less than detection (<0.01 mg/I) in the three compliance weUs. 

Molycorp has requested approval from the State for the installation of one additional collection well 
that would provide additional assurance that all impacted water is collected. This application, which 
was submitted a year and one-half ago, has yet to be acted upon. 

IV. 403 Low Flow 

Below, Molycorp presents three 4Q3 low flow proposals. All three proposals are technically sound 
and could be properly integrated into the new permit. Of the three proposals (Items IV-B, IV-C and 
IV-D), EPA should first consider the proposal under Item IV-B. Following EPA's detailed analysis 
of this proposal, if it determines that the proposal cannot be incorporated into the permit, then EPA 
should next consider the proposal under Item IV-C Similarly, following EPA's detailed review of 
this proposal, should it conclude that this proposal cannot be incorporated into the permit, EPA 
should consider our third low flow proposal under Item IV-D. 

For clarity, subsequent information presented in this document, particularly the effluent limitations 
presented in Items VII (Manganese) and XI (Molybdenum Effluent Limitations), is based on our 
proposed 4Q3 low flow for the fish hatchery gage (see Item IV-B). 
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IV-A. Modeling Results 

Molycorp has recendy completed low flow modeling studies of the Red River and one of its 
tributaries (see Exhibit II, attachec^. The studies were performed using USGS data for gages 
08265000, Red River near Questa, 08266000, Cabresto Qeek, and 08266820, Red River Below Fish 
Hatchery. We performed the studies with the Hydrotec flow model which is the same model used by 
the New Mexico Environment Department as referenced in its June 3, 1999 letter submitted to EPA 
(Ms. Jane Watson) by NMED (Glerm E. Saums). That letter responded to EPA's request for water 
quality and low flow information regarding Molycorp's draft permit. 

Molycorp's modeling results for USGS gage 08265000, Red River near Questa yielded a 4Q3 low flow 
value of 7.8 cfs. Results for the USGS gage 08266000, Cabresto Qeek near Questa indicated a 4Q3 
value of 2.4 cfs. This yields a combined low flow for these gages of 10.2 cfs. The 4Q3 low flow for 
USGS gage 08266820, Red River Below Fish Hatchery, was 32.8 cfs. We believe that these values 
correctiy estimate the 4Q3 low flows and that EPA should incorporate these values into the permit. 

IV-B. 4Q3 Low Flow Based on the Fish Hatchery Gage 

The 4Q3 low flow (7.05 cfs) contained in the draft permit Fact Sheet on Pages 4 and 7 does not 
represent the true low flow value for Outfalls 001 and 002. The USGS Gage at the Ranger Station 
(08265000), from which the 7.05 cfs low flow is based, is over 3 miles upstream of Outfall 002 and 
nearly 4 miles upstream of Outfall 001. The true low flow (32.8 cfs) for these outfalls should be based 
on the USGS Gage at the Fish Hatchery (08266820). This gage is closer to and is downstream of 
both outfalls. The gage's downstream placement represents the critical low flow of the receiving 
streanx This flow rate is consistent with our existing permit that is based on 4Q3 of 33.1 cfs including 
001 and 002, or 25.84 cfs without including 001 and 002 maximum permissible flows. EPA has not 
provided any rationale as to why the 4Q3 in the existing permit is incorrect. The 4Q3 low flow in the 
existing permit could not possibly have been developed based on the Ranger Station gage because 
even the peak flows at the gage have never reached this level. 

IV-C 4Q3 Low Flow Based on the Combined Ranger Station and Cabresto Creek Gages 

Altematively, Molycorp believes EPA should, as a minimum, redefine the 4Q3 low flow basis in the 
draft permit as the sum of the 4Q3 low flow for the ranger station gage and the 4Q3 low flow for the 
Cabresto Qeek gage. The reasons for this are three-fold: 1) the distance between the ranger station 
gage and the confluence of Cabresto Qeek with the Red River is less than 1 mile, 2) Molycorp's two 
primary discharges. Outfalls 001 and 002, are downstream of the confluence, and 3) Outfalls 004 and 
005 have never discharged stormwater in any quantity. Molycorp has determined (see attachment) 
that the.combined low flow value for the gages for Ranger Station and Cabresto Qeek is 10.2 cfs. 
This is the minimum value that should be incorporated into the draft permit. We refer to the 4Q3 
low flow estimates presented above in Item IV-A 

IV-D. 4Q3 Low Flow Based On Zero Discharge From Outfalls 001 And 002 During December 
Through February 

Molycorp has considered a zero-discharge approach for its outfalls that would comprise a zero-
discharge scenario during the low flow months of December, January, and February. The prohibition 
would apply to Outfalls 001 and 002 ordy since Outfalls 004 and 005 have never discharged 
stormwater and are not expected to discharge in the future. In particular, winter conditions would 
preclude any possibility of discharges from 004 and 005 during these low flow months. With this 
concept in mind, Molycorp proposes altemative 4Q3 low flow values that would apply to the ranger 
station, Cabresto Qeek, and fish hatchery gages. These low flow values were developed by running 
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the Hydrotec flow model using the existing USGS flow data for the gages, except we excluded all flow 
data within the period December 1 through February 28^ (inclusive) for each year of record. The 
flow model results generated low flow values of 9.8 cfs for the ranger station gage, 3.0 cfs for the 
Cabresto Qeek gage, and 35.6 cfs for the Red River gage below the Fish Hatchery. Molycorp 
requests that these 4Q3 low flow values be incorporated into the draft permit limitations and critical 
dilution calculations. Of course, in that case we would expect that the draft permit would also be 
conditioned to prohibit discharges from the outfalls during the months of December, January, and 
February except under emergency circumstances. 

V. Instream Hardness 

We note that the existing permit was based on an instream hardness level of 178 mg/l. The draft 
permit is based on an instream hardness value of 127 mg/l. There is no information in either permit 
or accompanying Fact Sheets that explains the basis of these hardness values or the reduction in 
hardness from our existing permit. 

Molycorp understands that STORET water quality data was used by EPA in calculating instream 
hardness in both permits. Accordingly, we have reviewed the data and conclude that different 
hardness data sets may have been used to calculate the hardness values in each permit. We refer to a 
letter submitted to Ms. Jane Watson of EPA by the New Mexico Environment Department (Glenn E. 
Saums) dated June 3, 1999. The letter contained several attachments including USGS gage 
information, Storet Retrieval (NMED Upstream Ambient Water Qualit)^, and Storet Retrieval 
(NMED Effluent Water Qualitj^. Among other data, the Upstream Ambient Water Quality 
attachment contains water quality data for STORET stations identified as "URG120028045, Red 
River Above Molycorps Boundary" and "URG120028015, Red River at Hwy 3 Bridge". The station 
"Red River Above Molycorps Boundary" is located about 0.1 miles upstream of the mine site's east 
boundary and the station "Red River at Hwy 3 Bridge" is located about 1.5 miles south of the Town 
of Questa. The water quality data set for both stations also includes hardness data, the statistical 
analysis of which is presented below. 

The arithmetic mean of the hardness data for each STORET station was computed and equals 133 
mg/l for the "Red River above Molycorps Boundary" and 163 mg/l for the "Red River at Hwy 3 
Bridge". The data used for calculating these hardness levels is presented in Exhibit III. The 163 mg/l 
value suggests that hardness data for the station "Red River at Hwy 3 Bridge" was used for the 
hardness calculation in the existing permit. It more or less correlates with the hardness value 
contained in the existing permit (178 mg/I). On the other hand, it would appear that the hardness 
value contained in the draft permit (127 mg/I) is based on the station "Red River above Molycorps 
Boundary" as the 127 mg/l value roughly compares to the 133 mg/l value. 

With the above information in mind, Molycorp believes that it appropriate to include the 163 rr^/l 
value in the draft permit because it is more representative and proximate (about 1 mile) to hardness 
conditions near the mixing zone of Outfalls 001 and 002 and the Red River. The 127 mg/l value is 
inappropriate for inclusion in the draft permit because this hardness level is indicative of Red River 
hardness conditions well upstream of the outfalls (over 7 miles) and associated mixing zone. 
Therefore, Molycorp requests that the 127 mg/l hardness level contained in the draft permit be 
replaced by the 163 mg/l level and that all corresponding hardness-based water quality standards and 
effluent liinitations for Outfalls 001,002,004, and 005 be modified. 

10 
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VI. Gross Alpha Effluent Limits 

Molycorp notes that the draft permit Fact Sheet (Page 10) contains both mass and concentration 
based limits for gross alpha for combined Outfalls 001 and 002. We also note that the draft permit 
(Page 2 of Part I) presents a "report only" requirement for Period 1 of the draft permit and numeric 
concentration-based limits for Period 2 (Years 3 through 5 of the permit) for Outfall 001. First, it is 
our understanding that the effluent limits for Period 1 are based on the effluent limits from the 
existing permit. This being the case, the existing permit contained no monitoring or effluent limit 
provisions for gross alpha. Therefore, Molycorp believes it is not appropriate to institute a "report 
only" requirement as a mass-based limit for Period 1 in the draft permit. Secondly, the concentration-
based limits for Period 2 appear to be incorrectiy based on the mass (pounds/dzy) limits contained on 
Page 10 of the Fact Sheet. Given the Livestock/Wildlife and Domestic Qiteria standard of 15 pQ/1 
for gross alpha (Page 9 of the Fact Sheet), the calculated monthly average and daily maximum 
concentration limits for gross alpha for Period 2 at Outfall 001 should be approximately 45 and 68 
pQ/1, respectively. The draft permit should also clarify whether these limits are to be reported on a 
dissolved, suspended, or total basis. Language describing required sample results accuracy is also 
requested. Finally, Molycorp believes that the mass limits shown on Page 10 of the Fact Sheet should 
be omitted. The rationale for this is that since the measurement of gross alpha levels in water is based 
on a radiological decay rate, it is inappropriate to convert such a rate into a mass limit. Molycorp 
would appreciate EPA's clarification of this issue., 

VII. Manganese 

VII-A Compliance Schedule 

Molycorp notes that whAe the draft permit has been conditioned to include a 2-year compliance 
schedule (Period 1) for Outfalls 001 and 002, it includes no such compliance period provision for 
manganese. This provision includes the retention of the mass- and concentration-based limits from 
the existing permit. As such, while Molycorp agrees with the concentration-based manganese Umits 
for Outfall 001, the draft permit should also retain the "Report Only mass-based limits as was the 
case in the existing permit for Outfall 001. Period 1 "Report Only requirements for both the mass-
based and concentration-based limits for Outfall 002 should be also incorporated into the permit. No 
Period 2 limitations for manganese are required for Outfall 001. Period 2 limits for manganese for 
Outfall 002 are described below. 

VII-B. Manganese Limitations 

Molycorp has carefully considered the regulatory and legislative basis for how mass- and 
concentration-based effluent limits for manganese should be included in the draft permit. EPA's 
stated rationale for including these limits are based on regulations promulgated at 40CFR122.44(a). 
These regulations require 1) technology-based effluent limitations to be placed in NPDES permits 
based on effluent limitation guidelines where possible, 2) Best Professional Judgment (BPJ) in the 
absence of guidelines, or 3) a combination of the two. In the case of Molycorp's permit, BPJ has been 
EPA's basis for regulating Molycorp's discharges with respect to manganese. 

Manganese concentrations at Outfall 002 have been well documented and have previously been added 
to the administrative record (Molycorp's application for renewal of its NPDES permit, dated April 13, 
1998). EXHIBIT IV presents a portion of Exhibit 1-9 (Table 2) taken from the April 13, 1998 
application that contains manganese concentrations provided in historic Discharge Monitoring 
Reports. 

11 
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Molycorp proposes effluent limits for manganese, as set forth below, based on Best Engineering 
Judgment. 

Our analysis of the effluent limits in the draft permit for manganese indicates that Molycorp would be 
unable to consistendy meet the mass and concentration limits at Outfall 002. As can be seen in 
Exhibit IV, monthly average manganese concentration for Outfall 002 is as high as 1.97 mg/l. The 
highest daily maximum concentration is 2.03 mg/l. Given the proposed concentration limits of 1.0 
and 1.5 mg/l (monthly average and daily maximum, respectivel)^, Molycorp could be forced into an 
immediate non-compliance situation for manganese at Outfall 002. This would also be true for the 
mass limits for 002. Water treatment technologies currendy in place for Molycorp's discharges are 
specific only for molybdenum removal, therefore, new treatment technology, at substantial cost, 
would be required for manganese removal. 

Qearly, there is not a technology standard for manganese that would apply to 002 discharges. Nor is 
there an appropriate water qualitybased stream standard from which to calculate a manganese 
discharge limitation at 002. Assuming that EPA feels strongly that a manganese limit is required, 
Molycorp believes that an altemative approach described below represents BPJ effluent limits for 
manganese, which should be increased from the limits currendy in the draft permit. 

The concentration limits at Outfall 002 should be based on. the 2.03 mg/l value presented above. 
Specifically, Molycorp believes a 100 percent factor should be added to the daily maximum value of 
2.03 mg/l arriving at a new daily maximum value of 4 mg/l. In dividing this value by 1.5 (as was done 
for many of the other parameters in the draft permit), this generates a monthly average limit of 2.67 
mg/l. Similarly, given the highest daily maximum mass load for manganese is 5.47 pounds/day and 
adding in a 100 percent factor, the daily maximum mass limit becomes 11 pounds/day. The monthly 
average limit would be calculated as 7.3 pounds/day. 

These concentration and mass limits would apply at Outfall 002 whether or not Outfall 001 is 
discharging. This approach is reasonable. If the manganese limits were calculated based on a toxicity-
based approach (table value standards), the concentration and mass limits above would be protective 
of toxicity-based water quality standards developed for manganese by a considerable margin. An 
example would be if the standards were developed based on the instream hardness value of 163 mg/l 
(see Item V), equivalent acute and chronic water quality standards for manganese could exceed 3.5 
and 2.5 mg/l, respectively. The resulting effluent concentration limits for Outfall 002 could actually be 
in the range of 16 mg/l (daily maximuii^ and 11.7 mg/l (monthly average). This assertion is based on 
Qiterion Maximum Concentrations and Criterion Continuous Concentrations that have been 
accepted by state water quality control commissions elsewhere, notably in the State of Colorado. 
Molycorp would be pleased to provide these details upon EPA's request. 

VII-C Anti-backsliding 

Molycorp's proposed manganese concentrations for Outfall 002 would not in any way implicate the 
anti-backsliding provision (Section 402(o)) of the Qean Water Act. Not only are there no published 
effluent limitations guidelines for manganese, but in the existing permit there is no limit for 
manganese discharges at Outfall 002. While BPJ governed EPA's regulation for Molycorp's 
discharges of manganese (indeed. Outfall 001 was subject to numeric concentration-based limits), 
Outfall 002 has had a "report only" requirement. As the purpose of the anti-backsliding rules is to 
prevent the decline of established standards, this set of circumstances for Outfall 002, in which there 
are no existing standards at all, does not trigger requirements for section 402 (o). 

EPA was quite clear in its guidance that the anti-backsliding rules of section 402(o) govern only two 
situations: 

12 
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The first situation occurs when a permittee seeks to revise a technology based effluent 
limitation based on best professional judgment (BPJ) to reflect a subsequentiy promulgated 
effluent guideline which is less stringent. The second situation addressed by§ 402(o) arises 
when a permittee seeks relaxation of an effluent limitation which is based upon a State 
treatment standard or water quality standard. 

Office of Water Enforcement and Permits, Interim Guidance on Implementation of Section 402(o) 
Anti-Backsliding Rules for Water Quality-Based Permits, at 1. Neither of those two situations is 
present here with regard to manganese, and therefore section 402(o) is not an obstacle to the 
incorporation of Molycorp's proposed altemative to manganese concentrations at Outfall 002. 

With this in mind, Molycorp believes that it is well within EPA's authority to consider and 
incorporate the altemative limitations for manganese proposed by these comments. 

VIII. Mercury Water Ouaiity Standards and Effluent Limit Calculations 

a Molycorp would like to point out a typographical error on Page 7 of Part I of the draft 
permit. The second line of mercury mass and concentration limits should be noted as 
"Total Mercury(*2)" radier dian "Total Merx;ury(*l)". 

b During discussions conducted on June 21, 2000 with EPA, it was Molycorp's 
understanding based on information provided by EPA that the aquatic life chronic 
criteria for mercury (Page 9 of the Fact Sheet) was used to calculate the daily maximum 
effluent limit for both Outfalls 001 and 002. Molycorp is not aware of any published 
guidance that justifies the use of the aquatic life chronic criteria in this regard and, 
therefore, believes that the aquatic life acute criteria should be used for calculating the 
daily maximum effluent concentrauons for mercury for both outfalls. The monthly 
average limits should then be calculated by dividing the daily maximmn limit by 1.5 as is 
the case for most of the other parameters. With this in mind, Molycorp requests that the 
effluent limits for Outfalls 001 and 002 be recalculated. 

Barring resolution of this issue, Molycorp believes that many of the concentration-based limits for 
mercury as contained in the draft permit would be less than laboratory detection. This would pose a 
conflict with the possible use of the Minimum Quantification Level (0.2 ug/l or 0.0002 mg/l) should 
Molycorp elect to calculate a Method Detection Limit (Page 3 of Part II of the draft permit) for 
mercury under Appendix B of 40 CFR 136 as the permit would allow. In this case, Molycorp would 
request replacement of the concentration-based limits with a "Report Only requirement for limits 
that are less than die 0.2 ug/l (0.0002 mg/^ PQL. 

IX. Whole Effluent Testing - Low Flow Critical Dilution Concentration 

While Molycorp concurs with the calculation methodology for determining the low flow critical 
dilution value noted on Page 20 of the Fact Sheet and Page 7 of Part II of the draft permit, the value 
would change pending revision to the 4Q3 low flow. We refer to Item IV above, and request that the 
low flow critical dilution concentration incorporate a more appropriate 4Q3 low flow. 

X. Outfall 002 Effluent Limits During Outfall 001 Discharges 

Molycorp notes in the draft permit that a second tier of more stringent effluent limits for Outfall 002 
(Page 10 of Part I of the draft permit) would be triggered when Outfall 001 discharges occur. EPA's 
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rationale for dual limits at Outfall 002 is to minimize constituent loading on the Red River in the 
event both outfalls should discharge simultaneously. HDwever, Molycorp believes that the second 
tier of Outfall 002 effluent limits should revert back to the first tier of effluent limits (Page 6 of Part I 
of the draft permit) that apply when discharges at Outfall 001 cease. Molycorp believes this is EPA's 
intent and believes that language should be added to the draft permit to clarify this important issue. 

XI. Molybdenum Effluent Limitations 

Molycorp notes that EPA had responded to its request for changing the molybdenum limits for 
Outfall 002 in the previous version of the draft permit to represent concentrations achievable by the 
application of Best Achievable Technology (BAT). These new limits, 3.3 mg/l (monthly average) and 
5.03 mg/l (daily maximum), should apply at Outfall 002 itidependent of whether discharges occur at 
Outfall 001. Molycorp notes, however, that the current draft permit contains additional proposed 
limits (1.34 mg/l as a monthly average) and (2.01 mg/l as a daily maximum) for Outfall 002 under 
Period 2 of the permit when Outfall 001 discharges occur. Molycorp believes that this approach is 
not justified by water quaKty considerations. BAT limits should apply so long as the stream standard 
of 1.0 mg/l remains protected. 

As demonstrated in Table 1 below, Molycorp notes that the Red River's (Segment 2-119) carrying 
capacity for molybdenum, given the 1.0 mg/l agricultural standard for molybdenum, would remain 
adequate under the 4Q3 low flow conditions proposed in Item IV above for the fish hatchery gage to 
accept molybdenum loading even when both outfalls discharge simultaneously. Table 1 below shows, 
based on the proposed effluent limits for molybdenum, that the combined monthly average mass 
from Outfalls 001 and 002 would be about 45.5 pounds per day and that the combined daily 
maximum mass equals 86.4 pounds/day. Given the carrying capacity of the Red River (176.8 
pounds/da)^ which is based on our proposed 4Q3 low flow for the Red River for the fish hatchery 
gage (32.8 cfs), the mass loads based oh simultaneous discharges from the outfalls are within the 176.8 
pounds/day carrying capacity. This means that the BAT limits for molybdenum would be adequate 
through the full term of the permit. 

Table 1 

MOLYBDENUM LOADING IN THE RED RIVER BASED ON THE PROPOSED 
EFFLUENT LIMITATIONS 

(all mass loadings in pounds/day and concentrations in mg/l) 

Locadon 

Fish Hatchery 
Gage Flow Less 
Outfall Flows 
Outfall 001 
Outfall 002 
Outfall 001/002 
Total Flow at Fish 
Hatchery Gage 

Flow 

Qs 

25.8 

6.6495 
0.5425 
7.192 
32.792 

Gal./min. 

11,490 

2984.5 
243.5 
3228 
14,718 

#/day 

137,990,880 

35,842,592 
2,924,221 
38,766,813 
176,757,693 

Monthly Average 

mg/l 

1* 
3.3" 
-

r" 

#/day 

35.8 
97 
45.5 
176.8 

Daily Maximum 

n^/1 

2* 
5.03" 
-
1"* 

#/day 

71.6 
14.7 
86.4 
176.8 

'Proposed effluent limits 
" Proposed BAT Limits 
"'Red River Agricultural Standard for Molybdenum 
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Molycorp requests that EPA include the above BAT limits (3.3 mg/l as the monthly average and 5.03 
mg/l as the daily maximum) for Outfall 002 under both periods of the draft permit as was the case in 
the previous permit. 

XII. Outfall Coordinates 

Molycorp would like to poitit out that the latitude/longitude coordinates for Outfalls 001, 002, 004, 
and 005 as presented in the draft permit are slighdy in error. Presented below are coordinates recendy 
obtained via GPS by our staff for each outfall: 

Outfall 001: 36 degrees 41 minutes 40.15 seconds north 
105 degrees 38 minutes 3.37 seconds west 
Elevation: 7331.2 ft. 

Outfall 002: 36 degrees 41 minutes 31.36 seconds north 
105 degrees 37 minutes 16.58 seconds west 
Elevation: 7226.3 ft. 

Outfall 004: 36 degrees 41 minutes 13.76 seconds, north 
105 degrees 32 minutes 6.54 seconds west 
Elevation: 7838.8 ft. 

Outfall 005: 36 degrees 41 minutes 42 seconds north 
105 degrees 29 minutes 22 seconds west 
8124.5 ft. 
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EXHIBIT 1 

1ST QUARTER 2000, GROUNDWATER SAMPLING RESULTS 



MOLYCORP, INC. 
DISCHARGE PLAN 933 

1ST QTR, 2000 

SAMPLE 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

EW.3 

NEW MEXICO GROUNDWATER STANDARDS 

SITE 
DESC. 
EW-1 
EW-2 
EW-3 
EW-4 
MW-1 
MW-2 
MW-3 
MW-4 
MW-6 

MW-7A 
MW-7B 
MW-7C 
MW-9A 
MW-9B 
MW-10 
MW-11 
MW-12 
MW.13 
MW-14 
MW-A 
MW-B 
MW-C 
EW-SA 
EW-5B 
EW-5C 
EW-SD 

DATE 
OF 

SAMPLE 
3/6/00 
3/9/00 

*** 
3/9/00 
3/6/00 
3/9/00 
3/9/00 
3/9/00 

3/7/00 

DEPTH 
TO 

WATER 
84.41 
58.1 

22.58 
53.13 
38.53 
19.18 
42.53 

PLUGGED 
59.35 

Ph 
7.62 
7.70 

7.25 
7.23 
8.56 
7.23 
7.9 

7.14 
CASING COLLASPED 

3/9/00 

3/9/00 
3/6/00 
3/9/00 
3/6/00 
3/9/00 
3/7/00 

3/7/00 
3/7/00 
3/6/00 
3/6/00 
3/6/00 

DRY 
28.78 
DRY 
30.79 
193.46 
129.3 

202.18 
47.65 
32.79 
DRY 
2.61 
29.43 
21.88 
36.5 
4.38 

7.47 

7.7 
7.93 
8.02 
8.66 
7.34 
7.13 

7.33 
7.3 
7.32 
7.17 
6.84 

CONDUCT 
833 
380 

1268 
.>»1655 

"1066 
1774 
770 

1770 

1300 

232 
445 
311 
652 
943 
1677 

227 
194 
178 
191 
229 

C 
TEMP 
11.2 
11.5 

12.2 
11.7 
11.8 
12.7 
12.8 

11.9 

,' 
13.2 

13.6 
16.4 
14.4 
16.3 
13.8 
11.8 

10.6 
10.8 
10.8 
12.4 
11.5 

CARBONATE 
<5 
<5 

<25 
<5 
<25 
<25 
<25 

<5 

<25 

<25 
<5 
<25 
<5 
<25 
<5 

<5 
<5 
<5 
<5 
<5 

PUMP WAS REPLACED ON 3/22/00 SAMPLE WAS TAKEN ON 3/23/00 RESULTS PENDING 

BI-
CARBONATE 

150 
27 

160 
160 
110 
190 
190 

120 

160 

77 
84 
120 
61 
130 
180 

170 
190 
200 
140 
130 

TOTAL 
HYDROXIDE 

<5 
<5 

25 
<5 
<25 
<25 
<25 

<5 

<25 

<25 
<5 

<25 
<5 
<25 
<5 

<5 
<5 
<5 
<5 
<5 

ALK 
ISO 
27 

170 
160 
110 
190 
190 

120 

160 

77 
84 
120 
61 
130 
180 

170 
190 
200 
140 
130 

CHLORIDE 
2 
12 

17 
14 
4.9 
17 
4.6 

14 

23 

1.9 
11 
4.1 
11 
21 
13 

15 
13 
12 
13 
14 

FLUORID 
0.57 
0.57 

<0.5 
<0.5 
<0.5 
<0.5 
0.86 

<0.5 

<0.5 

<0.5 
1.3 

<0.5 
0.86 
<0.5 
<0.5 

2.4 
1.5 
1.4 

<0.5 
<0.5 

NITRATE 
<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 

<.01 

<.01 
<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

TDS 
600 
770 

940 
1400 
270 
1500 
580 

1600 

950 

160 
330 
210 
490 
680 
1400 

2000 
1600 
1500 
1600 
2100 

SULFATE 
10 

470 

490 
790 
66 
850 
230 

910 

500 

37 
120 
39 
240 
340 
800 

1200 
890 
810 
950 
1400 

rf=r-



MOLYCORP, INC. 
DISCHARGE PLAN 933 

1ST QTR, 2000 

SAMPLE 
Na 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

STATE 

SITE 
DESC. 

EW-1 
EW-2 
EW-3 
EW-4 
MW-1 
MW-2 
MW-3 
MW-4 
MW-6 

MW-7A 
MW.9A 
MW-10 
MW-11 
MW-12 
MW-13 
MW.14 
MW-A 
MW-C 
EW-5A 
EW-5B 
EW-5C 
EW-5D 

ALUMINIUM 

<.1 
<.1 

<.1 
<.1 
<.1 
<.1 
<.1 

<.1 
<.1 
<.1 
<.1 
<.1 
<.1 
<.1 
<.1 
<.1 
<.1 
<.1 
<.1 
0.11 

ARSENIC 

<.005 
<.005 

<.005 
<.005 
<.005 
<.005 
<.005 

<.005 
<.005 
<.0O5 
<.005 
<.005 
<.005 
<.005 
<.00S 
<.005 
<.005 
<.005 
<.005 
<.005 

BARIUM 

0.024 
0.075 

0.048 
0.030 
0.012 
0.028 
0.040 

0.022 
0.056 
0.036 
0.016 
0.072 
0.028 
0.068 
0.029 
0.019 
0.025 
0.023 
0.017 
0.016 

BERYLLIUM 

<.004 
<.004 

<.004 
<.004 
<.004 
<.004 
<.004 

<.004 
<.004 
<.004 
<.004 
<.004 
<.004 
<.004 
<.004 
<.004 
<.004 
<.004 
<.004 
<.004 

CADMIUM 

<.001 
<.001 

<.001 
<.001 
<.001 
<.001 
<.001 

.<.001 
<.001 
<.001 
<.001 
<.001 
<.001 
<.001 
<.001 
<.001 
<.001 
<.001 
<.001 
<.001 

CHROMIUM 

<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 

COBALT 

<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 

COPPER 

<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 

IRON 

<.1 
<.1 

<.1 
<.1 
<.1 
<.14 
<.1 

<.1 
<.1 
<.1 
<.1 
<.1 
<.1 
<.1 
<.61 
<.1 
<.1 
<.1 
<.1 
<.1 

LEAD 

<.003 
<.003 

<.003 
<.003 
<.003 
<.003 
<.003 

<.003 
<.003 
<.003 
<.0O3 
<.003 
<.003 
<.003 
<.003 
<.003 
<.003 
<.003 
<.003 
<.003 

MERCURY 

<.0002 
<.0002 

<.0002 
<.0002 
<.0002 
<.0002 
<.0002 

<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 

CALCIUM 

120 
46 

180 
270 
85 

280 
89 

310 
180 
23 
38 
36 
61 
120 
300 
420 
320 
290 
350 
430 
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MOLYCORP, INC. 
DISCHARGE PLAN 933 

1ST QTR, 2000 

SAMPLE 
NO. 

- 1 
- 2 
- 3 

4 
5 
6 
7 
8 

- 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

STATE 

SITE 
DESC. 

EW-1 
EW-2 
EW-3 
EW-4 
MW-I 
MW-2 
MW-3 
MW-4 
MW-6 

MW-7A 
MW-9A 
MW-10 
MW-11 
MW-12 
MW-13 
MW-14 
M W ^ 
MW.C 
EW-5A 
EW-5B 
EW-5C 
EW-5D 

MAGNESIUM 

24 
7.4 

29 
51 
22 
48 
17 

52 
30 
3.7 
11 
6.2 
11 
21 
47 
62 
47 
44 
56 
74 

MANGANESE 

<.01 
<.01 

<.01 
<.01 
0.41 
0.02 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
0.22 
3.4 
1.3 
2.2 
<.01 
<.01 

NICKEL 

<.02 
<.02 

<.02 
<.02 
<.02 
<.02 
<.02 

<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 

POTASSIUM 

4.1 
3.4 

2.9 
3.9 
3.5 
2.2 
1.3 

3.6 
2 

0.96 
3.4 
2.3 
9.2 
1.9 
4.4 
8.4 
4.7 
5.8 
4.3 
4.1 

SELENIUM 

<.005 
<.005 

<.005 
<.005 
<.005 
<.005 
,<.005 

<.005 
<.0O5 
<.0O5 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 

SILVER 

<.002 
<.002 

<.002 
<.002 
<.002 
<.002 
<.002 

<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 

VANADIUM 

<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 

<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 

ZINC 

<.02 
0.025 

<.02 
<.02 
<.02 
<.02 
<.02 

<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
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EXHIBIT II 

LOW FLOW MODELING RESULTS 



John C. Halepaska and Associates, Inc. 
Water Resources Consultants 
26 West Dry Creek Circle, Suite 640 

Littleton, Colorado 80120 
(303)794-1335 

FAX (303) 794-3245 

July 21, 2000 

Montgomery Watson 
165 South Union Boulevard, Suite 410 
Lakewood, Colorado 80228 

Attn: Mr. Ken Kloska 
Manager, Environmental Services 

Subject: Calculation of Low Flow Estimates for Various U.S. Geological Survey Gaging 
Stations on the Red River and a Tributary Near Questa, New Mexico. 

Project No. 5661 

Dear Ken: 

As requested, we have prepared statistical estimates of the four-day low flow with a three-year 
reciurence interval (4Q3) for three U.S. Geological Survey (USGS) gaging stations, two located 
on the Red River and one located on a tributary to the Red River, Cabresto Creek. 

The USGS gaging stations that were used in this analysis are the Red River gage near Questa, New 
Mexico (Station No. 08265000), the Red River gage below the fish hatchery near Questa (Station 
No. 08266820), and the Cabresto Creek gage near Questa (Station No. 08266000). The period of 
record used from each gage in the statistical analysis and drainage area at each gage location are 
presented in Table 1. 

A Pearson three-parameter log-normal distribution was used to fit the four-day minimimi stream 
flows to assess the probability of flow on a three-year recurrence interval. The 4Q3 values for 
each of the stations is shown in Table 2, and the graphical and tabular representations of these data 
are presented in Appendix A. 



Montgomery Watson 
July 21, 2000 
Page 2 

If you have any questions regarding these statistical data, please feel free to give us a call. 

Yours truly. 

( ^ ^ ^ ^ ^ f u ^ C ^ ^ ^ ^ 
Bruce A. Lytle, P.E. 
Vice President 

BAL/pk 
enclosures 



TABLE 1 

USGS GAGING STATION DATA 

Station Name Station No. Period of Record Drainage Area (mi) 

Red River 

Near Questa 08265000 1/1/1930-9/30/1997 114. 

Red River Below 

Fish Hatchery 

Near Questa 

08266820 8/9/1978-9/30/1997 185. 

Cabresto Creek 

Near Questa 08266000 10/1/1943-9/30/1996 36.7 



TABLE 2 

4Q3 FLOWS FOR SELECT STATIONS 

Station Name 403 (cfs) 1) 

Red River Near Questa 7.8 

Red River Below Fish Hatchery Near Questa 32.8 

Cabresto Creek Near Questa 2.4 

1) Based on daily data for the period of record shown in Table 1. 



APPENDIX A 
PEARSON THREE-PARAMETER 

LOG-NORMAL DISTRIBUTION DATA 



08265000, Red River Near Questa N. Mex., Log Pearson III AnalysiaH 
Analysis Period: 1930 - 1997, (January - December) Duration: 4 Day(3) 

LP3 Value 

10 
M-l 
U 

o 
•H 
M-l 

e 
(ts 
<U 
U 
4-> 
W 

61 81 111141181 

Minimum Annual Event Non Exceedance Recurrence Interval 

5 % CI 

95 % CI 

Raw Data 
(Weibull 
Plot) 



Log Pearsori Type III Duration-Frequency Analysis 

1. 08265000, Red River Near Questa N. Mex. 
2. Latitude and Longitude (degrees, minutes, and seconds) 36421, .. 105340 
3. # basin ncune Upper Rio Grande 
4. Record Length: 01/01/1930-09/30/1997 
5. # contributing drainage area (square miles) 
6. File Type: Stream flow (cfs) 

Parameter Type Minimum Annual Event 
Probability Type Non Exceedance 
Analysis Start Year 1930 
Analysis End Year 1997 
Analysis Start Month January 
Analysis End Month December 
Number of Analysis Years 68 
Duration (moving average) 4 day(s) 

Gauge Station Series Statistics 

1) Mean 10.3 
2) Mean Logs 0.96 

3) Minimum 2.8 
4) Minimum Logs 0.44 

5) Maximum 21.3 
6) Maximum Logs 1.33 

7) Standard Deviation 4.51 
8) Standard Deviation Logs.. 0.22 

9) Skew 0.21 
10) Skew Logs -0.70 

Duration Frequency Characteristics 

Recurrence Parameter Confidence Limits 
Probability Interval Value 5 % 95 % 

0 . 9 9 5 
0 . 9 9 0 
0 . 9 8 0 
0 . 9 7 5 
0 . 9 6 0 
0 . 9 5 0 
0 . 9 0 0 
0 . 8 0 0 
0 . 7 0 0 
0 . 6 0 0 
0 . 5 0 0 
0 . 4 0 0 
0 . 3 0 0 
0 . 2 0 0 

1 . 0 0 5 
1 . 0 1 0 
1 .020 
1 . 0 2 6 
1 .042 
1 . 0 5 3 
1 . 1 1 1 
1 . 2 5 0 
1 . 4 2 9 
1 .667 
2 . 0 0 0 
2 . 5 0 0 
3 . 3 3 3 
5 . 0 0 0 

2 4 . 6 1 
2 3 . 1 5 
2 1 . 5 2 
2 0 . 9 5 
1 9 . 6 8 
1 9 . 0 3 
1 6 . 8 4 
1 4 . 2 5 
1 2 . 4 7 
1 1 . 0 2 

9 . 7 5 
8 . 5 6 
7 . 3 8 
6 . 1 3 

2 9 . 9 5 
2 7 . 9 4 
2 5 . 7 2 
2 4 . 9 5 
2 3 . 2 5 
2 2 . 4 0 
1 9 . 5 2 
1 6 . 2 3 
1 4 . 0 3 
1 2 . 3 1 
1 0 . 8 3 

9 . 4 8 
8 . 1 8 
6 . 8 5 

2 1 . 0 6 
1 9 . 9 2 
1 8 . 6 4 
1 8 . 2 0 
1 7 . 1 9 
1 6 . 6 7 
1 4 . 8 9 
1 2 . 7 3 
1 1 . 2 1 

9 . 9 5 
8 . 8 0 
7 . 7 0 
6 . 5 9 
5 . 4 0 



0.100 
0.050 
0.040 
0.025 
0.020 
0.010 
0.005 

10.000 
20.000 
25.000 
40.000 
50.000 
100.000 
200.000 

4.64 
3.62 
3.36 
2.88 
2.68 
2.16 
1.76 

5.28 
4.21 
3.93 
3.42 
3.21 
2.65 
2.21 

3.97 
3.00 
2.75 
2.31 
2.12 
1.66 
1.31 



08^66820, Red River Below Fish Hatchery, Near Questa, Nm, Log Pearson III BnfeB.^^f i"̂  
Analysis Period: 1978 - 1997, (January - December) Duration: 4 Daylis) 
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Log Pearson Type III Duration-Frequency Analysis 

1. 08266820, Red River Below Fish Hatchery, Near Questa, Nm 
2. Latitude and Longitude (degrees, minutes, and seconds) 36405, .. 105392 
3. # basin name Upper Rio Grande 
4. Record Length: 08/09/1978-09/30/1997 
5. # contributing drainage area (square miles) 185 
6. File Type: Stream flow (cfs) 

Parameter Type Minimum Annual Event 
Probability Type Non Exceedance 
Analysis Start Year 1978 
Analysis End Year 1997 
Analysis Start Month January 
Analysis End Month December 
Number of Analysis Years 20 
Duration (moving average) 4 day(s) 

Gauge Station Series Statistics 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

Mean 35.1 
Mean Logs 1.54 

Minimum 26.0 
Minimum Logs 1.41 

Maximum 45.3 
Maximum Logs 1.66 

Standard Deviation 5.18 
Standard Deviation Logs.. 0.07 

Skew 0.04 
Skew Logs -0.25 

Duration Frequency Characteristics 

obability 

0.995 
0.990 
0.980 
0.975 
0.960 
0.950 
0,900 
0.800 
0.700 
0.600 
0.500 
0.400 
0.300 
0.200 

Recurrence 
Interval 

1.005 
1.010 
1.020 
1.026 
1.042 
1.053 
1.111 
1.250 
1.429 
1.667 
2.000 
2.500 
3.333 
5.000 

Parameter 
Value 

49.39 
47.93 
46.34 
45.80 
44.59 
43.98 
41.92 
39.48 
37.75 
36.29 
34.96 
33.64 
32.27 
30.69 

Confidence 
5 % 

56.99 
54.76 
52.39 
51.58 
49.82 
48.94 
46.01 
42.67 
40.42 
38.61 
37.04 
35.57 
34.10 
32.52 

Limits 
95 % 

45.18 
44.06 
42.84 
42.42 
41.47 
40.98 
39.31 
37.24 
35.70 
34.34 
33.03 
31.67 
30.18 
28.41 



0 . 1 0 0 
0 . 0 5 0 
0 . 0 4 0 
0 . 0 2 5 
0 . 0 2 0 
0 . 0 1 0 
0 . 0 0 5 

1 0 . 0 0 0 
2 0 . 0 0 0 
2 5 . 0 0 0 
4 0 . 0 0 0 
5 0 . 0 0 0 

1 0 0 . 0 0 0 
2 0 0 . 0 0 0 

2 8 . 5 7 
2 6 . 8 7 
2 6 . 3 9 
2 5 . 4 5 
2 5 . 0 4 
2 3 . 8 6 
2 2 . 8 0 

3 0 . 4 9 
2 8 . 9 3 
2 8 . 4 9 
2 7 . 6 4 
2 7 . 2 6 
2 6 . 1 9 
2 5 . 2 4 

2 5 . 9 7 
2 4 . 0 0 
2 3 . 4 4 
2 2 . 3 5 
2 1 . 8 7 
2 0 . 5 1 
1 9 . 3 2 



08266000, Cabresto Creek Near Questa, N. Mex., Log Pearson III AnalyBs^^^ Value 
Analysis Period: 1944 - 1996, (January - December) Duration: 4 Day(fe) 
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Log Pearson Type III Duration-Frequency Analysis 

1. 08266000, Cabresto Creek Near Questa, N. Mex. 
2. Latitude and Longitude (degrees, minutes, and seconds) 36435, 
3. # basin name Upper Rio Grande 
4. Record Length: 10/01/1943-09/30/1996 
5. # contributing drainage area (square miles) 
6. File Type: Stream flow (cfs) 

105331 

Parameter Type Minimum Annual Event 
Probability Type Non Exceedance 
Analysis Start Year 1944 
Analysis End Year 1996 
Analysis Start Month January 
Analysis End Month December 
Number of Analysis Years 53 
Duration (moving average) 4 day(s) 

Gauge Station Series Statistics 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 

Mean 
Mean Logs. 

Minimum 
Minimum Logs, 

Maximum 
Maximum Logs, 

Standard Deviation 
Standard Deviation Logs. 

Skew , 
Skew Logs, 

3.0 
0.45 

1.1 
0.03 

5.6 
0.75 

1.16 
0.17 

0.62 
-0.11 

Duration Frequency Characteristics 

Probability 

0.995 
0.990 
0.980 
0.975 
0.960 
0.950 
0.900 
0.800 
0.700 
0.600 
0.500 
0.400 
0.300 
0.200 

Recurrence 
Interval 

1.005 
1.010 
1.020 
1.026 
1.042 
1.053 
1.111 
1.250 
1.429 
1.667 
2.000 
2.500 
3.333 
5.000 

Parameter 
Value 

7.36 
6.73 
6.10 
5.90 
5.46 
5.25 
4.59 
3.89 
3.44 
3.10 
2.81 
2.54 
2.28 
2.01 

Confidence 
5 % 

9.08 
8.18 
7.29 
7.01 
6.41 
6.13 
5.25 
4.36 
3.81 
3.41 
3.07 
2.78 
2.50 
2.21 

Limits 
95 % 

6.29 
5.81 
5.32 
5.16 
4.82 
4.65 
4.12 
3.53 
3.15 
2.84 
2.57 
2.32 
2.06 
1.79 



0.100 
•0.050 
0.040 
0.025 
0.020 
0.010 
0.005 

10.000 
20.000 
25.000 
40.000 
50.000 

100.000 
200.000 

1.68 
1.45 
1.39 
1.27 
1.22 
1.09 
0.98 

1.88 
1.64 
1.57 
1.46 
1.41 
1.27 
1.16 

1.47 
1.24 
1.17 
1.06 
1.01 
0.89 
0.78 



EXHIBIT III 

STORET WATER QUALITY DATA 
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STORET RETR1EV7VL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM^RET 
URG120.028045 URG120028045 
36 41 55.0 105 28 46.0 5 
REQ RIVER ABOVE MOLYCORPS BOUNDARY " 

35035 NEW MEXICO TAOS 
WESTERN GOLF 120900 
UPPER RIO GRANDE ABOVE THE PECOS RIVER 
21NMEX 881217 13020101 
OOOO FEET DEPTH 2490 METERS ELEVATION 
21M SOUTHERN ROCKIES 

PAGE: 

1. 

DATE 
FROM 
TO 

88/03/25 
88/09/13 
88/09/20 
88/09/26 
88/10/25 
92/02/2G 
92/03/25 
92/04/29 
92/05/27 
92/06/30 
92/07/29 
92/08/26 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

TIME ? 
OF 

DAY MEDIUM 

1721 WATER 
1040 WATER 
1015.WATER 
0915 WATER 
1300 WATER 
1230 WATER 
1205 WATER 
114S WATER 
121S WATER 
1205 WATER 
1200 WATER 
1145 WATER 
1015 WATER . 
0905 WATER 
1155 WATER 
1125 WATER 

•• S M K •.: 

OR ;:i 
DEPTH". 
(FT) 

: " ' • 

• • ,"•:• 

•y 

• , • : ' 

00010 
WATER 
TEMP 
CENT 

9.0 
8.5 
5.B 
5.4 
6.0 
2.1 
5.0 
7.2 
8.5 

11.0 
12.0 
12.0 
5.3 
3.9 
.1 
.2 

00400 
PH 

SU 

6.80 
7.25 
7.90 
7.50 
7.80 
8.00 
7.70 
7.50 
7.70 
7.70 
8.10 
8.10 
7.60 
7.30 
7.50 
7.50 

00900 
TOT HARD 
CAC03 
MG/L 

183 
188 
170 
134 
.166 
144 
69 
66 
86 

114 
121 
135 
134 
146 
141 

00530 
RESIDUE 
TOT NFLT 
MG/L 

6 
611 
10 
6 
3 
6 

20 
206 
16 
7 
6 
9 
8 
8 
8 
8 

70300 
RESIDUE 
DISS-180 
C MG/L 

214 
198 
144 
150 
174 
232 
230 
108 
118 
118 
146 
145 
190 
196 
246 
204 

01106 
ALUMINUM 
AL.DISS 
UG/L 

50 
140 
100 

lOOK 
lOOK 
100 

01105 
ALUMINUM 
AL.TOT 
UG/L 

8900 
600 
700 

1075 
1300 
1700 
6800 

01000 
ARSENIC 
AS,DISS 

UG/L 

5K 
'• 5K 

5K 

01002 
ARSENIC 
AS,TOT 

UG/L 

12 
5K 
5K 
5K 

01010 
BERYLIDM 
BE,DISS 

DG/L 

100.OOK 
100.OOK 
100.OOK 



ISTORET RETRIEVAL DATE 99/05/11 PGM=RET PAGE: 

/TYPA/AMBNT/STREAM/BIO 

URG120.028045 URG12002804S 
36 41 55.0 105 28 46.0 5 -> 
R ^ RIVER ABOVE MOLYCORPS BOUNDARY 
3S055 NEW MEXICO TAOS 
WESTERN GULF 120900 

UPPER RIO GRANDE ABOVE THE PECOS RIVER 
21NMEX 881217 13020101 
OOOO FEET DEPTH 2490 METERS ELEVATION 
21M SOUTHERN ROCKIES 

DATE TIME 
FROM OP 
TO DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

01012 
BERYLIUM 
BE,TOT 

UG/L 

01020 01022 
BORON BORON 
B.DISS B.TOT 
UG/L UG/L 

01025 
CADMIUM 
CD,DISS 
DG/L 

88/09/13 
88/09/20 
88/09/26 
88/10/25 
92/02/26 
92/03/25 
92/04/29 

1040 WATER 
1015 WATER 
0915 WATER 
1300 WATER 
1230 WATER 
1205 WATER 
1145 WATER 

lOOK 
lOOK 
lOOK 

1 
IS . 

IK 
IK 
IK 

IK 
IK 
IK 

01027 
CADMIUM 
CD,TOT 

UG/L 

IK 
IK 
IK 
IK 

01030 
CHROMIUM 
CR,DISS 

UG/L 

SK 
a 
SK 

' 5K 
5K 
SK 

01034 • 
CHROMIUM 
CR.TOT 

UG/L 

17 
SK 
SK 
5K 

01035 
COBALT 
CO,DISS 

UG/L 

SOK 
50K 
SOK 

01037 01040 
COBALT COPPER 
CO,TOTAL CD,DISS 
UG/L OG/L 

SOK 
SOK 
SOK 

lOOK 
lOOK 
lOOK 



ISTORET RETRIEVAL DATE 9 9 / 0 5 / 1 1 PGM=RET 

/TYPA/AMBNT/STREAM/BIO 

PAGE: 
URG120.028045 URG12002804S 
36 41 55.0 105 28 46.0 5 
RED RIVER ABOVE MOLYCORPS BOUNDARY" 

35055 NEW MEXICO TAOS 
WESTERN GULF 120900 
UPPER RIO GRANDE ABOVE THE PECOS RIVER 
21NMEX 881217 13020101 
OOOO FEET DEPTH 2490 METERS ELEVATION 
21M SOUTHERN ROCKIES 

DATE TIME 
FROM OF 
TO DAY 

88/09/13 1040 
88/09/20 1015 
88/09/26.0915 
88/10/25 1300 
92/02/26 1230 
92/03/25 i205 
92/04/29 1145 

MEDIUM . 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

. SMK . 
OR ] 

DEPTH 
(FT) . 

01042 
COPPER 
CO, TOT 

UG/L 

. •, 100 
\ 5 OK 

SOK 
SOK 

01049 

LEAD 

PB,DISS 

UG/L 

lOK 
lOK 
lOK 

SK 
SK 
SK 

01051 

LEAD 

PB.TOT 

DG/L 

60 
20 
lOK 
SK 

71890 

MERCURY 

HG,DISS 

UG/L 

.SK 

.SK 

.SK 

r 71900 

MERCURY 

HQ,TOTAL 

UG/L 

.SK 

.SK 

.SK 
..SK 

.SK 

.SK 

.SK 

01060 

MOLY 

MO,DISS 

UG/L 

lOK 
lOK 
lOK 

lOOK 

lOOK 

lOOK 

01062 

MOLY 
MO,TOT 

UG/L 

10 
lOK 
lOK 
lOK 

01065 

NICKEL 

NI,DISS 

UG/L 

SOK 
SOK 
SOK 

lOOK 

lOOK 

'• lOOK 

01067 

NICKEL 

NI,TOTAL 

UG/L 

SOK 
SOK 
SOK 

0114S 

SELENIUM 

SE.DISS 

UG/L 

SK 
SK 
SK 

SK 
SK 
SK 



ISTORET RETRIEVAL DATE 99/05/11 PGM=RET 

/TYPA/AMBNT/STREAM/BIO 

PAGE: 
URG120.028045 URG12002804S 
36 41 55.0 105 28 46.0 S 
R ^ RIVER ABOVE MOLYCORPS BOUNDARY 
3S055 NEW MEXICO TAOS 
WESTERN GULF 120900 

UPPER RIO GRANDE ABOVE THE PECOS RIVER 
21NMBX 881217 13020101 
OOOO FEET DEPTH 2490 METERS ELEVATION 
21M SOUTHERN ROCKIES 

DATE TIME 

FROM OF 

TO DAY MEDIUM 

88/03/25 1721 WATER 

88/09/13.1040 WATER 

88/09/20 1015 WATER 

88/09/26 0915 WATER 

88/10/25 1300 WATKR 

92/02/26 1230 WATER 

92/03/25 1205 WATER 

92/04/29 1145 WATER 

92/05/27 1215 WATER 

92/06/30 1205 WATER 

92/07/29 1200 WATER. 

92/08/26 1145 WATER 

92/09/30 1015 WATER 
92/10/28 0905 WATER 

92/11/24 IISS WATER 

92/12/16 1125 WATER 

SMK 
OR -; 

DEPTH 

(FT) 

• ' • ' " ' . • . 

• 

'"•' 
-'.' 

. • , • ' • ' 

•, •! • 

'{'• 

01147 
SELENIUM 
SE.TOT 

DG/L 

5K 
5K 
5K 
5K 

01075 
SILVER 

AG,DISS 
DG/L 

l.OK 
l.OK 
l.OK 

100.OK 
100.OK 
100.OK 

01077 
SILVER 
AG.TOT 

DG/L 

1.0 
l.OK 
l.OK 
l.OK 

01085 01087 
VANADIUM VANADIUM 
V,D1SS V.TOT 
DG/L UG/L 

lOOK 
lOOK-
lOOK 

01090 
ZINC 

ZN.DISS 
UG/L 

SOK 
SOK 
SOK 

lOOK 
lOOK 
lOOK 

01092 
ZINC 
ZN,TOT 

DG/L 

150 
SOK 
SOK 
SOK 

00610 
NH3+NH4-
N TOTAL 

MG/L 

.250 

.350 

.lOOK 

.lOOK 

., .210 
.lOOK 
.lOOK 
.lOOK 
.lOOK 
.150 
.270 
.lOOK 
.lOOK 
.130 
.lOOK 

00619 
UN-IONZD 
NH3-NH3 
MG/L 

.0003$ 
.001$ 
.001$ 

.0005S 

.002$ 
.0008$ 
.0006$ 
.0010$ 
.001$ 
.005$ 
.009$ 

.0006$ 

.0003$ 

.0004$ 

.0003$ 

00625 
TOT KJEL 

N 
MG/L 

.100 

.800 

.230 

.lOOK 

.440 

.lOOK 

.500 

.390 

.lOOK 

.410 

.480 

.lOOK 

.lOOK 

.150 
-lOOK 



ISTORET RETRIEVAL DATE 99/05/11 

/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 
ORG120.028045 URG12002804S 
36 41 55.0 105 28 46.0 5 
RED RIVER ABOVE MOLYCORPS BOUNDARY'" 
35ds5 NEW MEXICO TAOS 
WESTERN GULF 120900 
UPPER RIO GRANDE ABOVE THE PECOS RIVER 
21NMEX 881217 13020101 
OOOO FEET DEPTH 2490 METERS ELEVATION 
21M SOUTHERN ROCKIES 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

SMK > 00630 00640 00665 00680 .. 11503 39348 00720 31616 
OR «• N02tN03 T INORG. PHOS-TOT T ORG C RA-226 + A-CHLRDN CYANIDE FEC COLI 

DEPTH N-TOTAL NITROGEN C RA-228 WHL SMPL CN-TOT MFM-FCBR 
(PT) . MG/L MG/L N MG/L P MG/L PC/L DG/L MG/L /lOOML 

88/03/25 1721 WATER 
88/09/13 1040 WATER 
88/09/20 1015 WATER 
88/09/26 0915 WATER 
92/02/26 1230 WATER 
92/03/25.1205 WATER 
92/04/29 1145 WATER 
92/05/27 1215 WATER 
92/06/30 1205 WATER 
92/07/29 1200 WATER 
92/08/26 1145 WATER 
92/09/30 1015 WATER 
92/10/28 0905 WATER 
92/11/24 1155 WATER 
92/12/16 1125 WATER 

ITHAT'S 7VLL FOLKS 

.27 

.13 

.15 

.24 

.29 

.36 

.12 

.10 

.23 

.04K 

.19 

.25 

.23 

.36 

.41 

.52 

.48 

.25 

.34 

.50 

.46 

.22 

.20C 

.33C 

.19C 

.46C 

.350 

.33C 

.49C 

.SIC 

.018 
1.000 
.310 
.010 
.030 
.060 
.410 
.010 
.020 
.020 
.010 
.010 
.010 
.020 
.020 

1.3 
8.9 
4.5 
3.5 

5. OK 
0 
OK 
0 
0 
0 

1.0 
1.0 
1.0 
l.OK 



/TYPA/AMBNT/STREAM/BIO 

HRG25 URG120028015 08266500 
36 41 3 3 . 0 105 36 4 2 . 0 4 

RED RTVER AT HWY 3 ' S R I D G E 

35(^5 NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 

21HMEX 800607 13020101027 0 0 0 6 . 1 6 0 ON 
0003 FEET DEPTH 

1 

DATE TIME 
FROM OF 

TO DAY MEDIUM 

7 9 / 1 1 / 0 5 1715 WATER 
7 9 / 1 1 / 2 0 1045 WATER 
7 9 / 1 2 / 1 3 0800 WATER . 
8 0 / 0 1 / 1 7 0955 WATER 
8 0 / 0 2 / 1 7 1545 WATER . 
8 0 / 0 3 / 2 0 1330 WATER 
8 0 / 0 4 / 0 9 0845 WATER 
8 0 / 0 5 / 0 6 1405 WATER . 
8 0 / 0 6 / 1 8 1600 WATER 
8 0 / 0 7 / 3 0 1200 WATER 
8 0 / 0 9 / 2 5 1600 WATER 
8 0 / 1 0 / 2 0 1810 WATER 
8 0 / 1 1 / 1 9 0915 WATER 
8 1 / 0 1 / 1 3 1550 WATER 
8 1 / 0 3 / 3 0 1250 WATER 
8 4 / 0 1 / 2 5 1715 WATER 
8 4 / 0 1 / 2 6 0825 WATKR 
8 4 / 0 1 / 2 6 1220 WATER 
8 4 / 0 1 / 2 6 1615 HATER . 
8 4 / 0 1 / 2 6 2130 WATER 
8 4 / 0 1 / 2 7 1015 WATER 
8 4 / 0 1 / 2 7 1215 WATER 
8 4 / 1 0 / 1 5 1420 WATER . . 
8 4 / 1 2 / 1 2 1450 WATER 
8 5 / 0 4 / 1 5 1205 WATER 
8 5 / 0 4 / 1 6 1110 WATER 
8 5 / 0 4 / 1 6 1510 WATER . 
8 5 / 0 4 / 1 7 1215 WATKR 
8 5 / 0 4 / 1 7 1630 WATER 
8 6 / 0 8 / 1 8 1710 WATKR 
8 6 / 0 8 / 1 9 1120 WATER 
8 6 / 0 8 / 1 9 1600 WATER 
8 6 / 0 8 / 2 0 0920 WATKR 
8 6 / 0 8 / 2 0 1550 WATER 
8 8 / 0 3 / 2 5 1830 WATER 
9 2 / 0 2 / 2 6 . 1 3 2 5 WATER 
9 2 / 0 3 / 2 5 1240 WATER 
9 2 / 0 4 / 2 9 1215 WATER 
9 2 / 0 5 / 2 7 1250 WATER 
9 2 / 0 6 / 3 0 1240 WATER 
9 2 / 0 7 / 2 9 1240 WATER 

[. SMK-X 

• OR }^. 
- DEPTH' 

(FT) _[_ 

; '̂  

.",'' 

i 

. ' • 

• - • 

•f 

•;•. 

''. 

• . j . 

" ' • •? 

'•i 

.•i" 

0 0 0 1 0 

WATER 

TEMP 

CENT 

5 . 0 

2 . 0 

- . 5 

1 . 8 

5 . 3 

9 . 8 
3 . 0 

1 0 . 5 

1 1 . 9 

1 4 . 0 

1 5 . 2 

8 . 5 

2 . 0 

2 . 5 

1 1 . 0 

. 5 

- . 2 

. 0 

. 2 

- . 2 

. 2 

2 . 8 
8 . 0 

6 . 8 

1 0 . 1 

8 . 1 

8 . 7 
1 7 . 5 
1 4 . 0 

1 6 . 0 

1 1 . 1 

1 7 . 5 
1 0 . 1 

3 . 5 

7 . 8 

8 . 6 

9 . 0 

1 2 . 8 

1 3 . 5 

0 0 4 0 0 

PH 

SD 

7 . 2 0 

7 . 3 0 

7 . 2 0 

7 . 3 0 
7 . 3 0 

7 . 3 0 

7 . 4 0 

7 . 3 0 

7 . 3 0 

7 . 3 0 

7 . 3 0 

7 . 2 0 

7 . 3 0 

7 . 2 0 

7 . 2 0 

7 . 0 0 

7 . 0 0 

7 . 1 0 

7 . 0 0 

7 . 3 0 
7 . 3 0 

7 . 3 0 

7 . 3 0 
7 . 2 0 

7 . 3 0 

7 . 5 0 
7 . S O 

7 . 5 0 

7 . 5 0 

7 . 5 0 
7 . 4 0 

7 . 5 0 

7 . 1 0 

7 . 3 0 

7 . 6 0 

6 . 7 0 

7 . 6 0 

0 0 9 0 0 

TOT HARD 

CAC03 

MG/L 

1 8 0 

1 6 7 

2 3 4 

8 8 

1 1 6 

1 5 4 

0 0 5 3 0 

RESIDUE 

TOT NFLT 

MG/L 

4 

23 

17 

20 

20 

1 1 2 

22 

20 

6 5 

8 1 

80 
82 

80 

16 
2 0 

16 

14 

14 

2 3 

22 

4 1 

1 5 5 

4 8 

1 0 

10 

. . 7 0 3 0 0 

RESIDUE 

D I S S - 1 8 0 

C MG/L 

5 2 0 

1 3 3 

1 1 3 
1 1 0 
1 2 5 

1 3 5 

2 2 6 
2 3 6 

2 3 8 

2 4 0 

234 

:- 2 8 2 

1 6 4 

2 7 0 

129 

- 149 

1 8 0 

2 1 7 

0 1 1 0 6 

ALUMINUM 

A L . D I S S 

UG/L 

J 

lOOK 

lOOK 

lOOK 

0 1 1 0 5 

ALUMINUM 

AL.TOT 

DG/L 

2 4 7 0 
2 6 1 0 

2 5 4 0 

4 6 0 0 

7 3 0 0 

7 7 0 0 

0 1 0 0 0 

ARSENIC 

A S , D I S S 

DG/L 

*• 

\-
't 

SK 

5K 

SK 

0 1 0 0 2 

ARSENIC 

AS,TOT 

UG/L 

5 

SK 

5K 
SK 

5K 

SK 
SK 

SK 

5K 

0 1 0 1 0 

BERYLIUM 

B E , D I S S 

UG/L 

1 0 0 . 0 0 1 

1 0 0 . 0 0 1 

1 0 0 . 0 0 1 



ISTORET RETRIEVAL DATE 99/05/11 PGM=RET 

/TYPA/AMBNT/STREAM/BIO 

PAGE: 2 

HRG2S URG120028015 08266500 
36 41 33.0 105 36 42.0 4 •-
\ RED RIVER AT HWY 3 BRIDGE 
35055 . NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

/ i i 
• ' • . • . " 

DATE;,: TIME 
. FROM'. OF .4 
.-,. TO DAY MEDIUM 

9 7 . / a ^ / 2 i 1225 WATER 
92/09/30 1100 WATER . 
92/10/28 0935 WATER: 
92/11/24 1245 WATER . 
92/12/16 1215 WATER . 

.. SMK 

, OR 
DEPTH 

(FT) 

. -J 

':.. '-'k 
• • • • ' ; • " " ' - , 

-V 

• ' r 

00010 
WATER 

.. TEMP 
•' CENT 

14.5 
8.3 
6.5 
2.3 
.3 

00400 
PH 

SO 

7.70 
7.30 
7.30 
7.00 
7.20 

00900 
TOT HARD 
CAC03 
MG/L 

157 
169 
187 
154 
187 

^053fl^, 
RESIDUE r 
TUr NFLT-
MG/L 

16 : 
17 
12 
16 
15 

70300 
RESIDUE 
DISS-180 
C MG/L 

207 
260 
280 
288 
296 

01106 
ALUMINUM 
AL.DISS 
UG/L 

Olios 
ALUMINUM 
AL,TOT 
UG/L 

01000 
ARSENIC 
AS,DISS 

DG/L 

•• 

01002 
ARSENIC 
AS,TOT 

UG/L 

01010 
BERYLIUM 
BE,DISS 

UG/L 



/TYPA/AMBNT/STREAM/BIO 

yAtiH: 3 

HRG25 URG120028015 08266500 
36 41 3 3 . 0 105 36 4 2 . 0 4 

. RED RIVER AT HWY 3 BRIDGE 
350S5 NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

DATE 
FROM 
TO 

84/01/27 
85/04/15 
85/04/16 
85/04/16 
85/04/17 
85/04/17 
86/08/18 
86/08/19 
86/08/20 
92/02/26 
92/03/25 
92/04/29 

TIME . 
OF 

DAY MEDIDM 

1015 WATER 
1205 WATER 
1110 WATER 
1510 WATER 
1215 WATER • 
1630 WATER -
1710 WATER 
1120 WATER 
0920 WATER 
1325 WATER 
1240 WATER ' 
1215.WATER 

S M K V 

. OR ':. 
DEPTH' 
(FT) 

'. . :- ' 

;.: 

L 

01012 
BERYLIUM 
BE.TOl' 

UG/L 

01020 01022 
BORON BORON 
B.DISS B.TOT 
UG/L DG/L 

01025 ' 01027 
CADMIDM CADMIUM 
CD.DISS CD.TOT 
UG/L UG/L 

lOOK 
lOOK 
lOOK 

1 
2 
IK 

01030 
1 CHROMIUM 

CR.DISS 
UG/L 

1 
1 
1 
1 
IK 
1 
IK 
IK 
IK 

01034 
CHROMIUM 
CR,TOT 
DG/L 

SK 
47 
11 
SK 
10 
5K 
SK 
5K 

01035 
COBALT 
CO,DISS 

OG/L 

»' 

01037 
COBALT 

CO.TOTAL 
OG/L 

01040 
COPPER 
CD,DISS 

OG/L 

SK 
SK 
SK 

SOK 
SOK 
SOK 

lOOK 
lOOK 
lOOK 



a*. 4.«aJAAJ.av^UJ u ^ v A a - 1 1 7 / U 3 / X X PGMoRET 

/TYPA/AMBNT/STREAM/BIO 

PAGE: 4 
HRG2S URG120028015 08266500 
36 41 33.0 105 36 42.0 4 
\ RED RIVER AT HWY 3 BRIDGE 

35055 . NEW MEXICO TAOS 
NEW MEXICO 120900 

WESTERN GOLF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

DATE 
FROM 
TO 

84/01/27 
85/04/15 
85/04/16 
85/04/16 
85/04/17 
85/04/17 
86/08/18 
86/08/19 
86/08/20 
92/02/26 
92/03/25 
92/04/29 

TIME 
OF 

DAY 

1015 
1205 
1110 
1510 
1215 
1630 
1710 
1120 
0920 
1325 
1240 
1215 

-'' 

• : ' . • • • -

MEDIUM.-,, 

WATER...: 

WATER .: 
WATER -

WATER •-' 
WATER.. 
WATER 
WATER 
WATER:' 
WATER . 
WATER -
WATER 
WATER 

'^rSMK, 
• • • ^ . o R - , ; 

: DEPTH 

: (FT) 

„-.'.-' '.-. 

• ' • ' ' . 

" f '̂. 
-'• . ; ^ J • 

.L 

. • 

r-

01042 
COPPER 
CO,TOT 

OG/L 

SOK 
120 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 

01049 
LEAD 

PB.DISS 
OG/L 

SK 
SR 
SK 

01051 
LEAD 
PB.TOT 
OG/L 

5K 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 

71890 
MERCURY 
HQ.DISS 

OG/L 

71900 
a MERCDRY 
HG,TOTAL 
OQ/L 

.SK 

.SK 

.SK 

.SK 

.SK 

.SK 

.5K 

.SK 

.SK 

.SK 

.SK 

.SK 

01060 
MOLY 

MO.DISS 
OG/L 

lOOK 
lOOK 
lOOK 

01062 
MOLY 
MO,TOT 
OG/L 

lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 
lOK 

01065 
NICKEL 
NI.DISS 

OG/L 

«' 

lOOK 
lOOK 
lOOK 

01067 
NICKEL 
NI,TOTAL 

OG/L 

SOK 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 
SOK 

01145 
SELENIUM 
SE.DISS 

UG/L 

SK 
5K 
SK 



%.u ^./, w.^/ . 

/TYPA/AMBNT/STREAM/BIO 

r u i ' i s x ^ a i PAGE: 5 

HRG2S ORG12002801S 08266500 
36 41 33.0 105 36 42.0 4 

, RED RIVER AT HWY 3'BRIDGE 
350^5 NEW MEXICO TAOS 

NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

0 
DATE . TIME 

FROM OF 

TO DAY MEDIOM 

79/11/05 1715 WATER 

79/11/20 1045 WATER 

: 79/12/13 0800 WATER 

80/01/17 0955 WATER 

] 80/02/17 1545 WATER 

80/02/25 WATER 

80/03/20 1330 WATER 

80/04/04 WATER 

80/04/09 0845 WATER 

80/04/30 1515 WATER 

80/05/06.1405 WATER 

80/06/04 1545 tfATER 

80/06/18 1600 WATER 

A 80/07/09 ISIO WATER 

, 80/07/30 1200 WATER 

.80/08/27 1330 WATER 

'.80/09/25 1600 WATER 

80/10/20 1810 WATER 

80/11/19 0915 WATER 

81/01/13-ISSO WATER 

81/03/30 1250 WATER 

84/01/25 1715 WATER 

84/01/26 0825 WATER 

.84/01/26 1220 WATER 

84/01/26 1615 WATER 

84/01/26 2130 WATKR 

84/01/27 1015 WATER 

84/10/15 1420 WATKR 

84/12/12 1450 WATKR 
85/04/15 1205 WATER 

; 85/04/16 1110 WATER 

•85/04/16 1510 WATER 

;. 85/04/17 1215 WATKR 

85/04/17 1630 WATER 

... 86/08/18 1710 WATER 

; 86/08/19 1120 WATER 

,..86/08/19 1600 WATKR 

;c 86/08/20. 0920 WATER 

:. 86/08/20 1550 WATUK 

:/88/03/25 1830 WATER 

92/02/26 1325 WATER 

SMK,v: 

, OR V 

DEPTH;. 
(FT) 

• 

. ' • ' ; ' 

• , . ' 

• • ' : 

, -' 
i 

01147 

SRT.RNIDM 

SE.TOT 

DQ/L 

SK 

SK 
SK 
SK 
SK 
5K 
SK 
SK 

SK 

01075 

SILVER 

AG,DISS 

OG/L 

100.OK 

01077 

SILVER 

AG.TOT 

DG/L 

2. OK 

2. OK 

2. OK 

2.OK 

2. OK 

l.OK 

l.OK 

l.OK 

01085 01087 

VANADIUM VANADIOM 

V.DISS V.TOT 

DG/L UG/L 

lOOK 

01090 

ZINC 

ZN.DISS 

DG/L 

300 

01092 

ZINC 

ZN.TOT 

DG/L 

,' 

120 

130 
120 
120 
120 
240 
140 
160 

160 

00610 

NH3+NH4-

N TOTAL 

MG/L 

.012 

.016 

.020 

.054 

.050 

.069 

•".155 

;028 

.117J 

.096 

.072 

.073 

.043 

.027 

.054 

.134 

.034 

.021 

.114 

.078 

.090 

.020 

.026 

.082 

.044 

.060 

.OlOK 

.030 

.070 

.160 

J-. 030 

• .OlOK 

.140 

.lOOK 

.lOOK 

.lOOK 

.lOOK 

.150 

.190 

00619 

UN-IONZD 

NH3-NH3 

MG/L 

.00003$ 

.00004$ 

.00003$ 

.0007$ 

.0003$ 

.0003$ 

.0003$ 

.0003$ 

.0002$ 

.00008$ 

.0003$ 

.0002$ 

.0004$ 

.00003$ 

.00004$ 

.00008$ 

.00005$ 

.00003$ 
.0001$ 

.0002$ 

.0007$ 

.00009$ 

.00004$ 

.002$ 

:ooio$ 
.001$ 

.0008$ 
.001$ 

.0009$ 

.0008$ 

00625 
TOT KJEL 

N 
MG/L 

,260 
.140 
.030 
.120 
.360 
.340 
.460 
.350 
.220 
.370 
.230 
.620 
.320 
.370 
.210 
.510 
.500 
.030 
.280 
.120 
.430 
.ISO 
.110 
.210 
.110 
.310 

.lOOK 

.100 

.060 

.660 

.790 

.110 

.230 

.100 

.lOOK 

.lOOK 

.lOOK 

.lOOK 

.210 

.190 



XOXUIU.J. AciKxaviuj uKiti :«»/ub/lX PGH=RET 

/TYPA/AMBNT/STREAM/BIO 

PAGE: 
HRG25 URG120028015 08266500 
36 41 33.0 105 36 42.0 4 
\ RED RIVER AT HWY 3 BRIDGE 

35055;. NEW MEXICO TAOS 
NEW MEXICO 120900 

WESTERN GOLF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

DATE : 
FROM 
TO . 

92/03/25 
92/04/29 
92/05/27 
92/06/30 
92/07/29 
92/08/26 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

TIME 
OF 

DAY 

1240 
1215 
1250 
1240 
1240 
122S 
1100 
0935 
1245 
1215 

•-:.-..J. 

MEDIOM 

WATER .- -• 

WATER . ': 

WATER ; 

WATER ' 

WATER 

WATER -. 

WATER . • 

WATER . 

WATER <• . 

WATER 

.-:,/. SMK. 

•̂ '•OR.:.. 

^ DEPTH 

.(FT) 

•-:; i ' :^. 

• * . . Jl" 

" • ^ - ' - - L i - , 

k 
X 5-

••• 'h 

-
. .* * 'y 

V _ 

01147 01075 01077 
,SELENIUM SILVER SILVER 
SE.TOT AG,DISS AG,TOT 
OG/L OG/L DG/L 

100.OK 
100.OK 

01085 . 01087 

VANADIOM V VANADIOM 

V.DISS .; V.TOT 

OG/L OG/L 

10 OK 

lOOK 

01090 

ZINC 
ZN.DISS 

OG/L 

400 
lOOK 

01092 

ZINC 

zN.'mr 
OG/L 

00610 
NH3+NH4-
H TOTAL 

MG/L 

.lOOK 

.lOOK 

.lOOK 

.lOOK 

.lOOK 
,. .lOOK 

.120 

.lOOK 

.lOOK 

.lOOK 

00619 
OM-IONZD 
NH3-NH3 
MG/L 

.0002$ 

.0004$ 

.0008$ 

.0001$ 
.001$ 
.002$ 

.0005$ 

.0003$ 

.0001$ 

.0002$ 

00625 
TOT KJEL 

N 
MG/L 

.lOOK 

.460 

.350 

.150 

.lOOK 

.lOOK 

.140 

.lOOK 

.lOOK 

.lOOK 



/TYPA/AMBNT/STREAM/BIO 

PAGE: 7 
HRG25 URG12002801S 08266500 
36 41 33.0 105 36 42.0 4 
, RED RIVER AT HWY 3'feRIDGE 

35065 , NEW MEXICO TAOS 

. NEW MEXICO 120900 
WESTERN GULF RIO GRANDE 
21NMEX 800607 13020101027 0006.160 ON 
0003 FEET DEPTH 

\ 
DATE 
FROM 
TO 

79/11/05 
79/11/20 
79/12/13 
80/01/17 
80/02/17 
80/02/25 
80/03/20 
80/04/04 
80/04/09 
80/04/30 
80/05/06 
80/06/04 
80/06/18 
80/06/19 
80/07/09 
80/07/29 
80/07/30 
80/08/27 
80/09/25 
80/10/20 
80/10/21 
80/11/19 
81/01/13 
81/03/30 
84/01/25 
84/01/26 
84/01/26 
84/01/26 
84/01/26 
84/01/27 
84/01/27 
84/10/15 

TIME 
OF 

DAY 

1715 
1045 
0800 
0955 
154S 

1330 

0845 
1515 
1405 
1545 
1600 
0930 
1510 
1205 
1200 
1330 
1600 
1810 
.1145 
0915 
1550 
1250 
1715 
0825 
1220 
1615 
2130 
1015 
1215 
1420 

MEDIOM 

WATER 
WATER 
WATER 
WATER '• 
WATER 
WATER 
WATKR 
WATER 
WATER 
WATER 
WATER : 
WATER 
WATER 
WATER 
WATKR 
WATER 
WATKR 
WATER . 
WATER . 
WATER 
WATKR 
WATKR 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER -
WATKR 
WATKR 
WATER , . 
;WATER 

84/12/12 1450 WATER 
85/04/15 
85/04/16 
85/04/16 
85/04/17 
85/04/17 
$6/08/18 
86/08/19 
86/06/19 

1205 
1110 
1510 
1215 
1630 
1710 
1120 
1600 

WATER 
WATER 
WATER 
WATER , 
WATER 
WATER 
WATER 
WATER 

- ĵ SMK.S 
• V O R •^ . 

- DEPTH 
• (FT) ., 

'. 
' 'i' 

'^' 

' • . . 

' . • _ 

•• :• : • : - } 

' ^ ^ / ' : ' • ' ' . 

... 

••:.• 

. 'i 
• . ; . 

: • . . ' ' . 

. ' , • J ' . 

'," 
, 1 ' ' . 

• • • ' • 

-00630 
N02&N03 
N-TOTAL 
. MG/L 

.11 

.13 

.14 

.17 

.26 

.28 

.27 

.24 

.22 

.12 

.14 

.09 

.11 

.08 

.IS 

.16 

.11 

.15 

.12 

.19 

.21 

.28 

.39 

•39 
.24 
.33 
.29 

.04K 

.24 

.12 

.13 

.14 

.09 

.OIK 

.24 

.25 

.23 

00640 
T INORG. 
NITROGEN 
MG/L N 

.30 

.42 

.47 

.37 

.lOK 

.25C 

.15C 

.20C 

.30C 

.12C 

.02K 

.38C 

.35C 

.33C 

00665 
PHOS-TOT 

MG/L P 

.040 

.010 

.020 

.030 

.030 

.070 

.060 

.194 

.024 

.175 

.062 

.062 

.061 

.037 

.053 

.170 

.020 

.068 

.006 

.012 

.027 

.020 

.030 

.040 

.200 

.060 

.020 

.140 

.160 

.150 

.160 

.160 

.020 

.020 

.020 

00680 
T ORG C 

C 
MG/L 

11503 
RA-226 + 
RA-228 

PC/L 

39348 
A-CHI.RDN 
WHL SMPL 
OG/L 

00720 31616 
CYANIDE FEC COLI 

CN-TOT MFM-FCBR 
MG/L /lOOML 

10 

7 

lOK 

IK 

.OOIK 
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/TYPA/AMBNT/STREAM/BIO 

PGM=RET PAGE: 8 

HRG25 URG120028015 0B266SO0 

36 41 33.0 105 36 42.0 4 •-

\̂  RED RIVER AT HWY 3 BRIDGE 

35055 NEW MEXICO TAOS 

NEW MEXICO 120900 

WESTERN GOLF RIO GRANDE 

21NMEX 800607 13020101027 0006.160 ON 

0003 FEET DEPTH 

0 

DATE 

FROM 

TO 

86/08/20 

86/08/20 

86/08/21 

88/03/25 

92/02/26 

92/03/25 

92/04/29 

92/05/27 

92/06/30 

92/07/29 

92/08/26 

92/09/30 

92/10/28 

92/11/24 

92/12/16 

• < : 

TIME 

OF 

DAY MEDIUM.. 

0920 WATER 

1550 WATER 

0950 WATER 

1830 WATER 

1325 WATER 

1240 WATER 

1215 WATER ' 

1250 WATER 

1240 HATER 

1240 WATER 

1225 WATER . 

1100 WATER 

0935 WATER . 

1245 WATER 

1215 WATER 

.:;,.. SMK-

..;-ORj. 

.:., DEPTH 

:i(FT) 

. • ' ' • 

'6; .'.. 

' ' • 

'•: 00630 

N02&N03 

N-TOTAL 

MG/L 

.27 

.23 

.41 

.34 

.32 

.16 

.18 

.29 

.31 

.21 

.32 

.34 

.35 

.43 

00640 

T INORG. 

NITROGEN 

MG/L N 

.37C 

.33C 

.56 

.53 

.42 

.26 

.28C 

.39C 

.41C 

.31C 

.44C 

.44C 

.45C 

.53C 

00665 

PHOS-TOT T 

MG/L P 

.020 

.020 

.OlOK 

.020 

.050 

.370 

.040 

.020 

.OlOK 

.020 

.OlOK 

.010 

.020 

.010 

00680 . 

ORG C 

C 

MG/L 

1.0-. 

5.OK 

4.0 

5. OK 

1.0 

l.OK 

1.0 

2.OK 

l.OK 

1.0 

1.0 

11503 

HA-226 + 

RA-228 

PC/L 

39348 

A-CHLRDN 

WHL SMPL 

OG/L 

/ 

00720 31616 

CYANIDE FEC COLI 

CN-TOT MFM-FCBR 

MG/L /lOOML 

93/01/27 0945 WATER 

ITHAT'S ALL POLKS 

.OOOO 

20K 

9J 



EXHIBIT IV 

OUTFALL 002 DATA FROM HISTORICAL DISCHARGE 
MONITORING REPORTS 



TABLE 2 
OUTFALL 002 DATA FROM HISTORICAL DISCHARGE MONITORING REPORTS 

JANUARY 6,1998 

DATE 

2/1/85 
3/1/85 
4/1/85 
1/1/96 
2/1/96 
3/1/96 
4/1/96 
5/1/96 
6/1/96 
7/1/96 
8/1/96 
9/1/96 
10/1/96 
11/1/96 
12/1/96 
1/1/97 
2/1/97 
3/1/97 
4/1/97 
5/1/97 
6/1/97 
7/1/97 
8/1/97 
9/1/97 
10/1/97 

MANGANESE (tot.) 
(lb/day) 

Avg. 

4.00 
3.95 
4.01 
3.92 
3.56 
3.89 
4.32 
4.21 
4.15 
2.84 
3.24 
3.19 
4.43 
4.55 
4.62 
4.56 
4.26 
4.35 
4.23 
4.15 
4.09 
4.57 

Max. 

4.20 
4.11 
4.19 
4.06 
3.70 
3.95 
4.48 
4.47 

.4.29 
3.95 
3.35 
4.54 
4.54 
4.66 
4.80 
4.71 
4.49 
4.41 
4.46 
4.28 
4.11 
5.47 

(mg/l) 
Avg. 

1.20 
1.40 
1.38 
1.85 
1.84 
1.90 
1.93 
1.76 
1.91 
1.97 
1.91 
1.86 
1.90 
1.82 
1.60 
1.58 
1.78 
1.82 
1.74 
1.65 
1.70 
1.72 
1.65 
1.60 
1.58 

Max. 

1.30 
1.50 
1.48 
1.90 
1.90 
2.00 
2.00 
1.80 
1.93 
2.03 
1.95 
1.87 
1.90 
1.90 
1.60 
1.61 
1.86 
1.91 
1.76 
1.73 
1.75 
1.80 
1.70 
1.60 
1.80 

MOLYBDENUM (tot.) 
(lb/day) 

Avg. 
9.00 
8.40 
10.80 
5.00 
4.80 
4.97 
5.04 
5.14 
4.88 
5.44 
5.63 
5.52 
4.58 
4.50 
4.84 
6.28 
5.89 
6.09 
6.32 
6.02 
6.30 
5.96 
5.77 
6.06 
6.07 

Max. 

12.00 
12.00 
12.10 
5.30 
4.97 
5.05 
5.25 
5.25 
5.03 
5.60 
5.90 
5.61 
4.97 
4.65 
7.38 
6.98 
6.08 
6.23 
6.51 
6.26 
6.84 
6.44 
6.01 
6.36 
6.68 

(mg/l) 
Avg. 
2.30 
2.17 
2.42 
2.30 
2.24 
2.35 
2.48 
2.54 
2.40 
2.48 
2.55 
2.47 
2.45 
2.52 
2.38 
2.24 
2.31 
2.39 
2.41 
2.33 
2.46 
2.40 
2.30 
2.38 
2.10 

Max. 
2.60 
2.83 
2.63 
2.40 
2.30 
2.40 
2.60 
2.61 
2.46 
2.54 
2.63 
2.50 
2.50 
2.60 
2.50 
2.29 
2.43 
2.48 
2.43 
2.41 
2.50 
2.60 
2.40 
2.50 
2.20 

SILVER (tot.) 
Ob/day) 

Avg. 

0.022 
0.021 
0.021 
0.021 
0.020 
0.021 
0.021 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Max. 

0.022 
0.021 
0.021 
0.021 
0.020 
0.021 
0.021 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(mg/l) 
Avg. 

<0.01 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.0005 
<.0005 
<.0005 
<.0005 
<.002 
<0.002 
<0.002 

Max. 

<0.01 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.002 
<.0005 
<.0005 
<.0005 
<.0005 
<.002 
<0.002 
<0.002 

VANADIUM (tot.) 
(lb/day) 

Avg. 

0.022 
0.021 
0.021 
0.021 
0.020 
0.021 
0.021 
0.022 
0.022 
0.021 
0.018 
0.020 
0.028 
0.028 
0.025 
0.027 
0.013 
0.013 
0.025 
0.025 
0.025 
0.028 

Max. 

0.022 
0.021 
0.021 
0.021 
0.020 
0.021 
0.021 
0.022 
0.022 
0.021 
0.018 
0.020 
0.028 
0.028 
0.025 
0.027 
0.013 
0.013 
0.025 
0.025 
0.025 
0.028 

(mg/l) 
Avg. 

<0.01 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 

• <.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.005 
<.0O5 
<.010 
<.010 
<0.010 
<.010 

Max. 

<0.01 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.O10 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.010 
<.O10 
<.005 
<.005 
<.010 
<.010 

<0.010 
<.010 

ZINC (tot.) 
Ob/day) 

Avg. 

0 
0 
0 
0 
0 
0 
0 

0.045 
0 
0 
0 
0 

0.076 
0 
0 
0 
0 
0 
0. 
0 
0 
0 

Max. 

0 
0 
0 
0 
0 
0 
0 

0.047 
0 
0 
0 
0 

0.109 
0 
0 
0 
0 
0 
0 
0 
0 
0 

(mg/l) 
Avg. 

<0.020 
<.020 
<.020 
<.020 
<.020 
<.020 
<.020 
0.021 
<.020 
<.020 
<.020 
<.020 
0.027 
<.015 
<.020 
<.010 
0.002 
0.005 
<.020 
<.020 
<0.020 
<.020 

Max. 
0.02 
0.03 
0.03 

<0.020 
<.020 
<.02O 
<.020 
<.020 
<.020 
<.020 
0.022 
<.020 
<.020 
<.020 
<.020 
0.039 
<.020 
<.02O 
<.010 
0.010 
0.010 
<.020 
<.020. 
<0.020 
<.020 
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PERMIT NO. NM0022306 COVER PAGE 

AUTHORIZATION TO DISCHARGE UNDER THE 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with the provisions of the Clean Water Act, as amended, 
(33 U.S.C. 1251 et. seq; the "Act"), 

Molycorp, Inc. 

P. O. Box 469 

Questa, New Mexico 87556 

is authorized to discharge from a facility located at Questa, Taos County, 
New Mexico 

to receiving waters named Red River, Waterbody Segment Code No. 2-119 of the 
Rio Grande Basin, from 

Outfall 001: Latitude - N36°41'49"; Longitude - W105°37'53". 
Outfall 002: Latitude - N36 41'29"; Longitude - W105 37'53" 
Outfall 004: Latitude - N36°41'08"; Longitude - W105"»31'51" 
Outfall 005: Latitude - N36°41'41"; Longitude - W105»31'48" 

in accordance with effluent limitations, monitoring requirements and other 
conditions set forth in Parts I (11 pages), II (8 pages), and III (7 pages) 
hereof. 

This permit supersedes and replaces NPDES Permit No. NM0022306 issued May 20, 
1988. 

This permit shall become effective on October 15, 1993. 

This permit and the authorization to discharge shall expire at midnight, 
October 14, 1998 

Prepared by: Signed this lOthday of September 1993 

FredericJt O. Humlte, P.E. 
Environmental Engineer 
Industrial Permits Section (6W-PI) 

Myron Of Knudson, 
Director 
Water Management Division (6W) 
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PART I 
REQUIREMENTS FOR NPDES PERMITS 

A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

OUTFALL 001 

During the period beginning the effective date and lasting through the 
expiration date, the permittee is authorized to discharge from Outfalls 001 -
process water from milling operations and tailings disposal. 

Such discharges shall be limited and monitored by the permittee as specified 
below: 

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS 

Flow (MGO) 
Chemical Oxygen Demand. 
Total Suspended Solids 
Total Arsenic ..„. 
Total Cadmium 
Total Copper^ 
Total Cyanide-
Fluoride _ . 
Total Iron-_ 
Total Lead 
Total Manganese 
Total Mercury ' 
Total Molybdenum ~ 
Total ZLnp_~~ "... ^ 
Total Aliuninum 
Total Cobalt 
Total Selenium 
Total Vanadium 
Total Beryllium 
Total Silver 
Chlordane 
Total Residual Chlorine 
Temperature 
Biomonitoring 

MASS 
(LBS/DAY) 

DAILY AVG DAILY MAX 
N/A N/A 
.{*1) (*-l) 

. -̂(*1.) . (*1) . 
(*1) .(.*1) 

• 1*1) . . (*1) 
(*1) (*1) 
(*1) (*1) -
(*1) . (*1) 
(*1) - (*1) 
(*1) (*1) 
(*1.) (*1) 
(*1) (*1) 

- (:*1:)"— - ' . (•*!)-

(*1), (*1) . 
(*1) (*1) 
(*1) (*1) 
(*1) (*1) 
(*1) (*1) 
(*1) (*1) 
(*1) (*1) 
(*1) (*1) 
(*1) (*1) 
N/A N/A 
N/A N/A 

OTHER 
(mg/L UNLESS 

UNITS 
STATED) 

DAILY AVG DAILY MAX 
{*!) 
60 
20 
0.5 
oro5 
0.15 • 

— —0.025 ^' 
3.0 -. 
Q..6 
0.3 
1.0 

• — - ^ b.ooi 
' i.O 

:ro...2.-
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
{*!)' '¥ 
N/A 

(*1) 
90 ^ 
30 
1.0 
^.05 
0 7 3 0 " 
0.05' 
'3.0 . 
_-0 .-6- -
-̂0.6 
1...5_-
0.002, 
2.0 

.. 0.2 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
{•Ij'F 
N/A 

EFFLUENT CHARACTERISTIC MONITORING REOUIREMENTS 

Flow (MGD) 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic(*5) 
Total Cadmium(*5) 
Total Copper(*5) 
Total Cyanide(*5) 
Fluoride 
Total Iron 
Total Lead(*5) 
Total Manganese 
Total Mercury(*5) 
Total Molybdenum 

MEASUREMENT 
FREQUENCY 
(*2) 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 

SAMPLE 
TYPE 

Record 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 

1 Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
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Total Zinc(*5) 
Total Aluminum 
Total Cobalt 
Total Selenium(*5) 
Total Vanadium 
Total Beryllium(*5) 
Total Silver(*5) 
Chlordane(*5) 
Total Residual Chlorine(*S) 
Temperature 
Biomonitoring 

1/Week 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Week 
1/Quarter 

Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Grab 

(*4) 

The pH shall not be less than 6.0 standard units nor greater than 9.0 
units and shall be monitored 1/Week by greib sample. 

standard 

There shall be no discharge of floating solids or visible foam in other than 
trace amounts. 

Samples taken in compliance with the monitoring requirements specified above 
shall be taken at the following location(s): Outfall 001, which is the 
discharge spillway from Pope Lake. 

FOOTNOTES 

(*1) Report. 
(*2) Continuous and totalized monitoring. 
(*3) See Part II, Paragraph A. 
(*4) See Part II, Paragraph E. 
(*5) See Part II, Paragraph D. 
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OUTFALLS 002 

During the period beginning the effective date and lasting through the 
expiration date, the permittee is authorized to discharge from Outfall 002 -
seepage from tailings impoundment. 

Such discharges shall be limited and monitored by the permittee as specified 
below; 

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS 

Flow (MGD) 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Total Aluminum 
Total Cobalt 
Total Selenium 
Total Vanadium 
Total Beryllium 
Total Silver 
Chlordane 
Total Residual Chlorine 
Temperature 
Biomonitoring 

(LBS 
DAILY AVG 

N/A 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
N/A 
N/A 

MASS 
/DAY) 

DAILY MAX 
N/A 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
N/A 
N/A 

OTHER 
(mg/L UNLESS 

UNITS 
STATED) 

DAILY AVG DAILY MAX 
(*1) 
60 
20 
0.5 
0.05 
0.15 
0.025 
3.0 
0.6 
0.3 
(*1). 
0.001 
(*1) 
0.2 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1)''F 
N/A 

(*1) 
90 
30 
1.0 
0.05 
0.30 
0.05 
3.0 
0.6 
0.6 
(*1) 
0.002 
(*1) 
0.2 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1)°F 
N/A 

EFFLUENT CHARACTERISTIC MONITORING REOUIREMENTS 

Flow (MGD) 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic(*5) 
Total Cadmium(*5) 
Total Copper(*5) 
Total Cyanide(*5) 
Fluoride 
Total Iron 
Total Lead(*5) 
Total Manganese 
Total Mercury(*5) 
Total Molybdenum 
Total Zinc(*5) 
Total Aluminum 
Total Cobalt 
Total Selenium(*5) 
Total Vanadium 

MEASUREMENT 
FREQUENCY 
(*2) 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Month 
1/Month 
1/Month 
1/Month 

SAMPLE 
TYPE 

Record 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
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Total Beryllium(*5) 
Total Silver(*5) 
Chlordane(*5) 
Total Residual Chlorine(*5) 
Total Zinc(*5) 
Temperature 
Biomonitoring 

1/Month 
1/Month 
1/Month 
1/Month 
1/Week 
1/Week 
1/Quarter 

Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Composite(*3) 
Grab 

(M) 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard 
units and shall be monitored 1/Week by grab sample. 

There shall be no discharge of floating solids or visible foam in other than 
trace amounts. 

Samples taken in compliance with the monitoring requirements specified above 
shall be taken at the following location(s): Outfall 002, which is the 
collected and combined seepage from the tailings impoundment. 

FOOTNOTES 

(*1) Report. 
(*2) By gauging on a daily basis. 
(*3) See Part II, Paragraph A. 
(*4) See Part II, Paragraph E. 
(*5) See Part II, Paragraph D. 
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OUTFALLS 004 and 005 

During the period beginning the effective date and lasting through the 
expiration date, the permittee is authorized to discharge individually from 
Outfalls 004 and 005 - periodic mine drainage consisting only of all mine 
contacted surface stormwater runoff. 

Such discharges shall be limited and monitored by the permittee as specified 
below: 

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS 

CONVENTIONAL 
Flow (MGD) 
Total Suspended Solids 
Chemical Oxygen Demand 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Zinc 
Total Lead 
Total Mercury 
Total Aluminum 
Total Cobalt 
Total Selenium 
Total Vanadium 
Total Beryllium 
Total Silver 
Chlordane 
Total Residual Chlorine 
Biomonitoring 

EFFLUENT CHARACTERISTIC 

MASS 
(LBS/DAY) 

DAILY AVG DAILY MAX 

OTHER UNITS 
(mg/L UNLESS STATED) 

DAILY AVG DAILY MAX 

(*1)(*2) 
N/A 
N/A 
(*1)(*2) 
(*1)(*2) 
(*1)(*2) 
(*1)(*2) 
(*1)(*2) 
(*1)(*2) 
(*1)(*2) 
(*1)(*2) 
(*1){*2) 
(*1)(*2) 
(*1)(*2) 
(*1)(*2) 
(*1)(*2) 
N/A 

(*1) 
N/A 
N/A 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
N/A 

MONITORING 

MEASUREMENT 
FREQUENCY 

(*1) 
20 
125 
(*1) 
0.05 
0.15 
0.75 
0.3 
0.001 
(*1) . 
(*1) 
{*!) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
N/A 

REQUIREMENTS 

SAMPLE 
TYPE 

(*1) 
30 
125 
(*1) 
0.10 
0.30 
1.5 
0.6 
0.002 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
N/A 

CONVENTIONAL 
Flow (MGD) 
Total Suspended Solids 
Chemical Oxygen Demand 
Total Arsenic(*5) 
Total Cadmium(*5) 
Total Copper(*5) 
Total Zinc(*5) 
Total Lead(*5) 
Total Mercury(*5) 
Total Aluminum 
Total Cobalt 
Total Selenium(*5) 
Total Vanadium 
Total Beryllium(*5) 
Total Silver(*5) 
Chlordane{*5) 
Total Residual Chlorine(*5) 
Biomonitoring 

1/Day(*3) 
1/Day(*3) 
1/Day(*3) 
1/Day(*3) 
1/Day(*3) 
1/Day(*3) 
1/Day(*3) 
1/Day(*3) 
1/Day(*3) 
1/Month(*3) 
l/Month(*3) 
1/Month(*3) 
1/Month(*3) 
1/Month(*3) 
1/Month(*3) 
1/Month(*3) 
1/Month(*3) 
1/Quarter 

Measure(*7) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 
Composite(*6) 

(*4) 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard 
units and shall be monitored l/day(*l) by grab sample. 
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There shall be no discharge of floating solids or visible foam in other than 
trace amounts. 

Samples taken in compliance with the monitoring requirements specified above 
shall be taken at the following location(s): Prior to discharge from the 
settling basins. 

FOOTNOTES 

(*1) Report 
(*2) Daily discharges averaged over the number of days in the monthly period. 
(*3) During periods of discharge. 
(*4) See Part II, Paragraph E. 
(*5) See Part II, Paragraph D. 
(*6) See Part II, Paragraph A. 
(*7) By calibrated weir. 
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INTERIM LIMITATIONS SUMl 

During the period beginning the effective date and lasting through June 30, 
1996, the permittee is authorized to discharge combined loads, SUMl - Sum 
total of Outfalls 001 and 002 (technology levels) for the month. 

Such discharges shall be limited and monitored by the permittee as specified 
below: 

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS 

MASS 
(LBS/DAY) 

DAILY AVG DAILY MAX 

OTHER UNITS 
(mg/L UNLESS STATED) 

DAILY AVG DAILY MAX 

Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Flouride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 

EFFLUENT CHJVRACTERISTIC 

(*2) 

2364 
788 
19.6 
2.00 
5.88 
0.98 
118 

23.6 
11.8 
39.4 
0.04 
25.0(*1) 
7.84 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

MONITORING REOUIREMENTS 

MEASUREMENT 
FREQUENCY 

SAMPLE 
TYPE 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Flouride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 

1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 

Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 

FOOTNOTES 

(*1) Calculate the average of monthly reported daily averages for Outfall 001 for six 
months preceeding the reporting period end date, then calculate the average of 
monthly reported daily averages for Outfall 002 for six months preceeding the 
reporting period end date. The stated discharge limitation applies to the sum 
total of these two calculated values. 

(*2) Sum total of daily average mass loads for Outfalls 001 and 002. 



PERMIT NO. NM0022306 PAGE 8 OF PART I 

FINAL LIMITATIONS SUMl 

During the period beginning July 1, 1996, and lasting through the expiration date, the 
permittee is authorized to discharge combined loads, SUMl - Sum total of Outfalls 001 
and 002 (technology levels) for the month. 

Such discharges shall be limited and monitored by the permittee as specified below: 

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS 

MASS 
(LBS/DAY) 

DAILY AVG DAILY MAX 

OTHER UNITS 
(mg/L UNLESS STATED) 

DAILY AVG DAILY MAX 

Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic ^ 
Total Cyanide 
Flouride 
Total Iron 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 

EFFLUENT CHARACTERISTIC 

(*2) 

2364 
788 
19.6 
0.98 
118 

23.6 
39.4 
0.04 

25.0(*1) 
7.84 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

MONITORING 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

REQUIREMENTS 

MEASUREMENT 
FREQUENCY 

SAMPLE 
TYPE 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cyanide 
Flouride 
Total Iron 
Total Mercury 
Total Manganese 
Total Molybdenum 
Total Zinc 

1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 

Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 

FOOTNOTES 

(*1) Calculate the average of monthly reported daily averages for Outfall 001 for six 
months preceeding the reporting period end date, then calculate the average of 
monthly reported daily averages for Outfall 002 for six months preceeding the 
reporting period end date. The stated discharge limitation applies to the sum 
total of these two calculated values. 

(*2) Sum total of daily average mass loads for Outfalls 001 and 002. 
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INTERIM LIMITATIONS SUM2 

During the period beginning the effective date and lasting through June 30, 1996, the 
permittee is authorized to discharge combined loads, SUM2 - Sum total of Outfalls 001, 
002, 004 and 005 (water quality standard levels)) for the month. 

Such discharges shall be limited and monitored by the permittee as specified below; 

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS 

Total Cadmium 
Total Copper 
Total Lead 
Total Silver 
Total Residual Chlorine 
Total Aluminum 
Chlordane 

EFFLUENT CHARACTERISTIC 

Total Cadmium 
Total Copper 
Total Lead 
Total Silver 
Total Residual Chlorine 
Total Aluminum 
Chlordane 

MASS 
(LBS/DAY) 

DAILY AVG 
(*2) 

(*1) 
( *1) 
(*1) 
( *1) 
(*1) 
(*1) 
(*i i 

DAILY MAX 
(*3) 

(*1) 
(*1) 
(*1) 
(*1) 

(*1) 
(*1) 
(*1) 

OTHER UNITS 
(mg/L UNLESS STATED) 

DAILY AVG DAILY MAX 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

MONITORING REQUIREMENTS 

MEASUREMENT 
FREQUENCY 

1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 

SAMPLE 
TYPE 

Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 

FOOTNOTES 

(*1) Report. 
(*2) Sum total of daily average mass loads for Outfalls 001, 002, 003 and 004. 
(*3) Sum total of maximum daily mass loads for Outfalls 001, 002. 003 and 004. 
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FINAL LIMITATIONS SUM2 

During the period beginning July 1, 1996, and lasting through the expiration date, the 
permittee is authorized to discharge combined loads, SUM2 - Sum total of Outfalls 001, 
002, 004 and 005 (water quality standard levels) for the month. 

Such discharges shall be limited and monitored by the permittee as specified below: 

EFFLUENT CHARACTERISTIC DISCHARGE LIMITATIONS 

Total Cadmium 
Total Copper 
Total Lead 
Total Silver 
Total Residual Chlorine 
Total Aluminum 
Chlordane 

EFFLUENT CHARACTERISTIC 

Total Cadmium 
Total Copper 
Total Lead 
Total Silver 
Total Residual Chlorine 
Total Aluminum 
Chlordane 

MASS 
(LBS/DAY) 

DAILY AVG 
(*2) 

(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 
(*1) 

DAILY MAX 
(*3) 

0.90 
4.39 
4.63 
0.005 
0.35 
4.31 
0.0008 

MONITORING 

MEASUREMENT 
FREQUENCY 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 

OTHER UNITS 
(mg/L UNLESS 

DAILY AVG 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

REQUIREMENTS 

SAMPLE 
TYPE 

Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 
Calculate 

STATED) 
DAILY MAX 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

FOOTNOTES 

(*1) Report. 
(*2) Sum of daily average mass loads for Outfalls 001, 002, 003 and 004. 
(*3) Sum of daily maximum mass loads for Outfalls 001, 002, 003 and 004. 

u^^J^A^^J') 
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B. SCHEDULE OF COMPLIANCE 

The permittee shall achieve compliance with the effluent limitations specified 
for discharges in accordance with the following schedule: 

Mass limitations for SUMl and SUM2 

Status Report 
Status Report 
Status Report 
Status Report 
Status Report 
Status Report 
Status Report 
Status Report 
Status Report 
Status Report 
Achieve Compliance 

12/31/93 
3/31/94 
6/30/94 
9/30/94 
12/31/94 
3/31/95 
6/30/95 
9/30/95 
12/31/95 
3/31/96 
7/01/96 

Reports of compliance or noncompliance with, or any progress reports on, 
interim and final requirements contained in any compliance schedule of this 
permit shall be submitted no later than 14 days following each schedule date. 
Any reports of noncompliance shall include the cause of noncompliance, any 
remedial actions taken, and the probeibility of meeting the next scheduled 
requirement. 

C. REPORTING OF MONITORING RESULTS 

Monitoring results shall be reported in accordance with the provisions of 
Part III.D.4 of the permit. Monitoring results obtained during the previous 
month shall be summarized and reported on a Discharge Monitoring Report form 
postmarked no later than the 15th day of the month following the completed 
reporting period. 

The first report is due on November 15, 1993 
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PART II 
OTHER CONDITIONS 

A. The term "composite Soumple" means a Scunple consisting of a minimvim of two 
grab samples of effluent collected not less than four hours apart over a 
normal eight hour operating day and combined proportional to flow or a sample 
continuously collected proportional to flow over a normal eight hour operating 
day. All such samples shall be typical and representative of effluent 
generated during the period since the last sample was collected. 

B. The Molycorp thiocyanate colorimetric method is approved for the analysis 
of molybdenum unless susequently determined to be inappropriate by the NMED or 
EPA. 

C. As soon as practicable after the arrival of Molycorp's environmental staff 
at the site of a tailings spill that reaches the Red River, but no later than 
two (2) hours after arrival at the site, water quality sampling shall 
commence. Samples shall be taken at three sites: 

(1) Approximately 100 feet above the point where tailings enter the 
river; 

(2) Approximately 100 feet below the point where tailings enter the 
river; and 

(3) Approximately one-half mile below the point where tailings 
enter the river. 

All samples shall be properly preserved and analyzed for: 

Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Total Aluminum 
Total Boron 
Total Chromium 
Total Cobalt 
Total Selenium 
Total Vanadium 
Total Beryllium 
Total Nickel 
Total Silver 
Un-ionized Ammonia (as N) 
Total Residual Chlorine 
Temperature 
pH 
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The results of the analysis shall be submitted to the EPA Water Division 
Enforcement Branch (6W-EA) and the NMED within 30 days following a tailings 
spill. 

Consistent with the procedures described in the Preventative Maintenance and 
Surveillance Plan and the Contingency Action and Reporting Plan (June 1975), a 
written report containing the following information will be sent to the EPA 
(6E) and the NMED within ten (10) days following any spill: 

(1) Date of Spill. 

(2) Time when the spill was observed and time when tailings flow 
into the river was stopped. 

(3) Location (pipe or coupling number). 

(4) Estimated amount of tailings that entered the river. 

(5) Sketch and dimension of size of hole or failure that caused 
the spill. 

(6) Position of failure in the pipe or coupling. 

(7) Copy of the latest computer printout covering the pipe or 
coupling which failed. 

(8) Comments, if required for clarification. 

D. MINIMUM QUANTIFICATION LEVELS 

If any individual analytical test result is less than the minimum 
quantification level (MQL), a value of zero (0) may be reported for that 
individual result for the Discharge Monitoring Report (DMR) calculation and 
reporting rec[uirements. 

PARAMETER MQL 

Total Arsenic 0.01 mg/l 
Total Beryllium 0.005 mg/l 
Total Cadmium 0.001 mg/l 
Total Chromium 0.01 mg/l 
Total Copper 0.01 mg/l 
Total Lead 0.005 mg/l 
Total Mercury 0.0002 mg/l 
Total Selenium 0.005 mg/l 
Total Zinc 0.02 mg/l 
Total Cyanide 0.01 mg/l 
Total Nickel 0.04 mg/l 
Total Silver 0.002 mg/l 
Chlordane 0.0002 mg/l 
Total Residual Chlorine 0.011 mg/l 

This permit may be reopened if MQLs change during the term of the permit. 

E. WHOLE EFFLUENT TOXICITY TESTING REQUIREMENTS (Chronic, Freshwater) 

1. SCOPE. FREQUENCY AND ME'mODOLOGY 
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The results of the analysis shall be submitted to the EPA Water Division 
Enforcement Branch (6W-EA) and the NMED within 30 days following a tailings 
spill. 

Consistent with the procedures described in the Preventative Maintenance and 
Surveillance Plan and the Contingency Action and Reporting Plan (June 1975), a 
written report containing the following information will be sent to the EPA 
(6E) and the NMED within ten (10) days following any spill: 

(1) Date of Spill. 

(2) Time when the spill was observed and time when tailings flow 
into the river was stopped. 

(3) Location (pipe or coupling number). 

(4) Estimated amount of tailings that entered the river. 

(5) Sketch and dimension of size of hole or failure that caused 
the spill. 

(6) Position of failure in the pipe or coupling. 

(7) Copy of the latest computer printout covering the pipe or 
coupling which failed. 

(8) Comments, if required for clarification. 

D. MINIMUM QUANTIFICATION LEVELS 

If any individual analytical test result is less than the minimum 
quantification level (MQL), a value of zero (0) may be reported for that 
individual result for the Discharge Monitoring Report (DMR) calculation and 
reporting requirements. 

PARAMETER MOL 

Total Arsenic 0.01 mg/l 
Total Beryllium 0.005 mg/l 
Total Cadmium 0.001 mg/l 
Total Chromium 0.01 mg/l 
Total Copper 0.01 mg/l 
Total Lead 0.005 mg/l 
Total Mercury 0.0002 mg/l 
Total Selenium 0.005 mg/l 
Total Zinc 0.02 mg/l 
Total Cyanide 0.01 mg/l 
Total Nickel 0.04 mg/l 
Total Silver 0.002 mg/l 
Chlordane 0.0002 mg/l 
Total Residual Chlorine 0.011 mg/l 

This permit may be reopened if MQLs change during the term of the permit. 

E. WHOLE EFFLUENT TOXICITY TESTING REQUIRENENTS (Chronic, Freshwater) 

1. SCOPE. FREQUENCY AND ME'mODOLOGY 



Pfi" 

PERMIT NO. NM0022306 RESPONSE TO COMMENTS PAGE 2 OF 6 
# 

Ce'= reported concentration in effluent x 2.13 (mg/l) 

Cs = water quality standard (mg/l) 

Ca = ambient stream concentration upstream of discharge (mg/l) 

Qa = critical low flow of stream = 16.7 MGD 

Qe = combined daily average flow of dry weather Outfalls 001 and 002 

=4.7 MGD 

and Me = Ce X 8.34 X 4.7 

where Me = total daily average water quality based mass limits for 

combined Outfalls 001, 002, 004 and 005 (lb/day) 

WO PARAMETER Ca Cs Ce' Cd Ce Me 

T. Arsenic 
T. Cadmium 
T. Copper 
T. Lead 
T. Zinc 
T. Aluminum 
T. Boron 
T. Chromium 
T. Cobalt 
T. Selenium 
T. Vanadium 
Ra226 + Ra228 

0. 
0, 
2. 
0. 

T. Beryllium 
T. Mercury 
T. Nickel 
T. Silver 
Chlordane 
Un-ion. Amm.(as N) N/A 
T. Resid. Chlorine N/A 

0.005 
0.00 
0.044 
.022 
.058 
.500 
.00 

0.006 
0.00 
0.00 
0.00 
0.00 
pCi/1 
0.00 
0.00 
0.00 
0.001 
N/A 

0. 
0. 
0. 
0. 
0. 
0. 

0.049 
0.005 
0.059 
0.043 
,595 
.087 
750 
,546 
.050 
,005 

0.100 
30 
pCi/1 
0.005 

0,000012 
0.759 

0.00012 
0.0000043 

0.03 
0.002 

0. 
0. 
0. 
0. 
0, 
0. 
0. 
0, 
0. 
0. 
0. 
3. 

022 
036 
155 
214 
032 
109 
214 
023 
023 
009 
064 
195 

pCi/1 
0.009 
0.0043 
0.041 
0.003 
0.00009 
0.0006 
0.023 

0.009(*1) 
0.008 
0.068 
0.064 
0,051(*1) 
1.975 
0.047(*1) 
0.010(*1) 
0,005(*1) 
0.002(*1) 
0.014(*1) 
0.702(*1) 
pCi/1 
0,002(*1) 

(*1) 
(*2) 

Cd<Cs. 
WQS level. 

ISSUE NO. 2 

N/A 
0.023 
0.112 
0.118 
N/A 
0.087(*2) 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
0.00000094(*1) N/A 

009(*1) 
001 
00002 
0001(*1) 
005 

N/A 
0.00012(*2) 
0.00002 
N/A 
0.009 

N/A 
0.90 
4.39 
4.63 
N/A 
3.41 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
0.005 
0.0008 
N/A 
0.35 

As a condition of certification, the NMED specifies that combined 
biomonitoring should not be conducted for the four permitted outfalls 
which are spread over approximately 8.75 river miles; and that individual 
biomonitoring shall be applied at each outfall. 

RESPONSE No. 2 

The draft permit was based on the discharges of "periodic mine drainage, 
including collected stormwater" for Outfalls 004 and 005. Subsequently the 
permittee has specified that the discharges from Outfalls 004 and 005 be 
limited to stormwater only, as specified in the Form 2D applications; and that 
"any acid mine drainage will be diverted and retained in the underground mine, 
where it will be neutralized, pumped from the underground mine to a tailings 
line and conveyed to the tailings impoundment area." Therefore, Outfalls 004 
and 005 are now designated for "periodic mine drainage consisting only of all 

«.-.• 
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EXECUTIVE SUMMARY 

This study was initiated following a request from the EPA Region 6 National Pollution Discharge 
Elimination Systems (NPDES) Permits Branch for assistance in determining if mining activdties at 
the Union Oil of Califomia Molycorp (Molycorp) Questa Molybdenum Mine and associated 
tailings ponds are a source of contamination to the Red River. Specifically, the request was to 
determine if these mining activities are resuhing in the discharge of acidic, metal laden ground 
water to surface water via seeps along the Red River through a ground water hydrological 
connection. The study was conducted by the EPA Region 6 Ground Water Center of Excellence 
(GWCE). The NPDES Permits Branch supplied several technical reports and correspondence 
pertaining to the Molycorp site for review. Additional information was acquired from the New 
Mexico Environment Department (NMED), Molycorp, conservation groups, and a site visit. 

With respect to this report, the Molycorp site consists ofthe actual mine located between the 
towns of Red River and (^esta. New Mexico; and the Questa Valley tailings pond area, located 
approximately 10 miles downstream from the mine area near the town of Questa. This study 
focuses on river seeps (ground water flowing gently from the river bank above river water level) 
in reaches ofthe Red River adjacent to the Molycorp mining operations and tailings ponds. The 
seeps are the primary non-point source discharge relative to the NPDES program at these sites. 
For this investigation, the GWCE evaluated the available geologic, water quality and well test 
data to determine 1) if ground water and adjacent Red River seep water contamination exist, 2) 
the probable source for ground water contamination, and 3) if a ground water hydrological 
connection exists between the source and the contaminated ground water discharged by seeps to 
the river. As with all reports reviewed during this study, some conclusions in this report are based 
on the application of scientific principles relative to the issues. 

The Red River has 21 perennial tributaries which originate as very high quality mountain streams. 
Those tributaries which are not near sulfide rich outcrops or historic or recent mining areas 
remain high quality streams until their confluence mth the Red River. The NMED reported that 
long-time residents considered the Red River pristine prior to mining operations. However, 
Molycorp contends that its mining operations cannot be the only source for the acidic, high metals 
seep discharge due to the fact that place names such as Sulphur Gulch, Bitter Creek and Red 
River allude to the conditions that existed when the region was settled. River water quality in 
some areas up-river ofthe mine site is periodically affected by storm events which deliver elevated 
metals concentrations (above surface water standards) to the river. The NMED states that there 
are a number of ground water related nonpoint sources of contamination to the river, and that 
sampling shows that the greatest impact is from acidic, high metals seeps. 

Seeps discharge acid rock drainage (ARD) into the river in the mountainous re^on ofthe Red 
River watershed. ARD is characterized by low pH, and elevated concentrations of metals and 
total dissolved solids (TDS) which typically exceed New Mexico Ground Water Standards 
(NMGWS). The most common mechaiusm for its formation involves the oxidation and hydration 
of sulfide minerals (e.g., pyrite, or iron sulfide) resident in the source rock (volcanic rhyolite). 



This chemical reaction results in the generation of sulfiiric acid and elevated concentrations of 
iron. Rhyolite is found in naturally occurring erosional scars within the watershed, and in 
Molycorp's waste rock dumps (WRDs). The primary metals involved in contaminant transport 
include; aluminum, magnesium, arsenic, cadmium, chromium, cobalt, copper, iron, lead, 
manganese, molybdenum, nickel, and zinc. 

There are two general modes of contaminant transport in the mountainous region (which 
incorporates the mining area) ofthe Red River watershed: steady-state, and pulse loading. In 
pulse loading, large volumes of weathered sulfide rock are periodically transported to stream 
channels by storm events. Regional sampling conducted by the NMED revealed that metal 
loading problems associated with pulse events are largely temporal, and that in most cases a 
degree of equilibrium is restored to affected stream reaches within a few days. Molycorp has 
recently constructed a surface water collection system to capture and redirect most ofthe runoff 
Avithin the mining area. This system is designed to reduce pulse loading to this reach ofthe river. 
Steady-state refers to the relatively continuous discharge of ground water to the river. 

At the mine site, the erosional scar and WRD geochemistry are correlative to the adjacent ground 
water quality. Constituent correlation also exists between ground water and the discharge at 
seeps along the river. Data from several monitor wells indicate that the shallow alluvial aquifers 
are saturated, and that these aquifers have the potential to transport low pH ground water with • 
high metals concentrations lO surface water. In addition. United States (jeological Survey 
(USGS) data indicate that this particular reach ofthe Red River is a gaining stream supplied by 
ground water. Therefore, the erosional scars and WRDs are most probably hydrologically 
connected through a shallow alluvial aquifer conduit to the Red River seeps within the muie 
property. 

The tailings ponds contain spent slurry from the mine site. Surface water runoff, which contains 
ARD, is collected and used for milling operations. The milling operations generate the spent 
slurry which is then piped to the ponds for disposal. The pond fluid is characterized by low pH 
and high metals concentrations (i.e., ARD). Although Molycorp has constructed a surface water 
drainage system to divert runoff from entering the pond area, sulfate and metals concentrations 
found in ground water below and down gradient ofthe tailings ponds exceed NMGWS due to 
infiltration of pond slurry water containing ARD. Due to the area's gentle surface gradient and 
the surface water collection system, steady-state (i.e., ground water) appears to be the only mode 
of transport within the tailings pond area. 

A ground water hydrological connection via the shallow alluvial aquifer exists between the tailings 
ponds and seeps adjacent to the Red River. Seep discharges in this area are characterized by 
sulfate concentrations slightly above ground water background. However, metals concentrations 
do not exceed NMGWS or NMSWS at these seeps. River water quality adjacent to the tsulings 
ponds appears to meet New Mexico Surface Water Standards (NMSWS). 



According to the NMED, the seeps down gradient ofthe tailings ponds are part of a continuing 
Molycorp monitoring program, which indicates that seep water quality is not deteriorating. 
Molycorp has constructed a shallow ground water collection system to capture pond leachate 
being transported to the river; however, some contaminants bypass this system. Molycorp is 
presently installing extraction wells to capture leachate that bypasses the collection system. 

In summary, this investigation concluded that the possible sources for the high metals and sulfate 
concentrations discharged to the river at the mine site are: 1) historic and recent mine waste rock, 
2) erosional scars, 3) remnant deposits of tailings resulting from pipeline breaks, 4) a landfill area 
at the head of Spring Gulch, 5) the Moly tunnel, (6) the caved area in Cjroathill Gulch, and 7) 
runoff directed to the underground workings for collection. Of these, the most probable sources 
are considered to be the WRDs and the erosional scars based upon the results of material analysis 
and water quality; and that the acidic seeps and these two sources are wide spread while other 
sources are localized. The only probable source of ground water contamination at the tailings 
ponds area are the ponds. 

The NPDES Program regulates point sources. NPDES regulations (40 CFR, §122.2) define point 
source as "any discernible, confined, and discrete conveyance, including but not limited to, any 
pipe, ditch, channel, tunnel, conduit, well, discrete fissure,...from which pollutants are or may be 
discharged..." A documented ground water hydrological connection between a sourc<^ and 
surface water discharge may be viewed as a conduit; or a discernible, confined, and discrete 
conveyance. To identify the source for surface water contamination, proper sampling and 
monitor wells are required to verify constituent correlation and a ground water hydrological 
connection between the source and the discharge to surface water. Support exists for a ground 
water hydrological connection between a source and surface water discharge if water quality 
analysis and monitor well data determine that 1) there is reasonable constituent correlation 
between surface discharge, source leachate, and ground water; 2) the ground water gradient is to 
surface water (gaining stream); and 3) aquifer characteristics support a connection. The most 
probable sources (erosional scars, waste rock dumps, and the tailings ponds) satisfy these 
requirements. The tailings ponds supply water and elevated metals concentrations to the ground 
water through infiltration, but no documentation exists for the ponds being a source of river 
metals concentrations. Therefore, it appears that contaminants in ground water are attenuated 
prior to the discharge of ground water and pond water to the river in this area. At the mine site, 
the percentage of metals concentrations or discharge volume supplied to a particular .seep by each 
probable source (erosional scar or waste rock dump) could not be determined using the available 
information. 

Ul 
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1.0 INTROPUCTION 

The objective of this report is to determine the source for the acidic, high metals seeps (ground 
water flowing gently from the soil) along the Red River bank and to determine if sufficient 
documentation exists to substantiate a ground water or surface water hydrological connection 
between the source and seep discharge to the river. Surface water drainage pathways were 
evaluated to determine if surface water runoff could supply contaminants to the seeps. Monitor 
well tests and ground water quality data were evaluated to detemiine if subsurface pathways 
existed between the source and the seeps 

The Amigos Bravos and New Mexico Citizens for Clean Air and Water conservation groups 
(hereafter referred to as Amigos et al) contend that the Union Oil of Califomia Molycorp (or 
Molycorp) excavation and disposal activities at the mine site are the cause for the increase in metals 
concentrations delivered to the river through a ground water hydrological connection to seeps 
located along the river bank. Amigos et al, have requested that the Region 6, National Pollution 
Discharge Elimination System (NPDES), Permits Branch require Molycorp to obtain a permit for 
this ground water discharge. Tl.e New Mexico Environment Department (NMED) considers the 
acidic, high metals seeps, which exist within the Molycorp nune boundary, the principal cause for 
metals loading to this reach. In contrast, Molycorp considers the erosion and surface water 
transport of sulfide rich naturally occurring erosional scar material as the major source of metals 
loading to the river. Therefore, although all possible sources were evaluated as to their relative 
metals contribution to surface water, this report concentrates on historic and recent mine sites and 
natural factors which may be a source for the continuing degradation ofthe Red River. 

The Red River watershed is located in north central New Mexico, Taos County. Studies by the 
United States Geological Survey (USGS) and others have documented that for most ofits length, 
the Red River is a gaining stream supplied by groundwater. As indicated in Appendix 1, the river is 
classified in the New Mexico Standards for Interstate and Intrastate Streams from the Rio (jrande 
upstream to the mouth of Placer Creek with the following uses: coldwater fishery, fish culture, 
irrigation, livestock watering, wildlife habitat, and secondary contact. It has been documented 
(NMED, March 1996) that Red River standards are most often not attained due to various non-
point sources. Its impairment is mainly due to the influx of low pH levels, metals, biological toxins, 
septic tank efiSuent, municipal sludge, petroleum products, and sediment loading due to storm 
events. The most incessant and wide-spread effect to river water quality is from the influx of fluids 
vsath low pH and high metals concentrations, which are delivered to the river via ground water 
transport to seeps along the river and surface water runoff 

As illustrated by Figures 1 and 2, the Molycorp mining operations include the open pit, old and new 
underground mining areas, waste rock dumps (WRDs), a mill site and associated tailings piles. The 
Molycorp mine property is located north ofthe Red River and Highway 38 between the towns of 
Red River and Questa and incorporates approximately five square miles. Molycorp began the 
underground mine workings in 1923 for molybdenum, an element used in strengthening steel. In 
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1941, mining had extended to such depths that a mile-long tunnel (hereafter referred to as the Moly 
Tunnel) was constructed to facilitate drainage ofthe underground workings into the Red River. In 
1965, Molycorp abandoned the underground working and switched to open pit operations over the 
existing underground mine. Within this period, the Moly Tunnel was closed by placing concrete 
plugs at each end. To obtain access to the subsurface molybdenum deposits, during open pit 
operations the overlying surface material was excavated and deposited progressively dovm gradient 
in canyons as WRDs. Molycorp has covered approximately 500 surface acres near the operations 
with hundreds of feet of this waste rock material. In 1983, Molycorp ceased open pit operations 
and commenced new underground mining approximately 4,000 feet southwest ofthe old location. 
Mining operations were temporarily suspended from 1986 to 1989 and from 1992 to 1995 due to 
general economic conditions. 

To alleviate the low pH and high metals loadings to the Red River adjacent to the Molycorp mine 
site, Molycorp Cwith NMED assistance) dug trenches and installed a series of anoxic alkaline 
(limestone) filters in early 1996 at a site along the river (Capulin Canyon) where NMED considers 
several ofthe seeps particularly active. Prior to limestone placement, the NMED determined that 
ground water quality from the trenches was correlative to the adjacent Red River seep water 
quality. However, after a short period of time, these filters became ineffective in modifying the pH 
and metals content. 

The tailings impoundment is located approximately six miles west ofthe mine near the town of 
Questa and incorporates approximately 640 acres. After the molybdenite is extracted at the mine 
site through milling operations, the spent slurry is pumped out ofthe mining area through a ten mile 
pipeline constructed along the Red River to the tailings ponds at Questa. Since 1965, Molycorp 
has discharged approximately 95 million tons of tailings into the Questa impoundments. 

The tailings impoundment, as illustrated on Figure 3, consists of several inactive and two active 
unlined ponds. The ponds were constructed consecutively within two arroyos by placing earthen 
dams at the down gradient end of each pond. South Pass Resources (April 13, 1995) reported that 
the slurry delivered to the ponds consists of 38 percent solids and 62 percent liquids. Standing 
water in the ponds was originally collected by surface drains and directed to Pope Lake, which is 
located south of Dam No. 4, and then to the Red River. In the 1970's Molycorp installed seepage 
barriers to intercept seepage and shallow ground water south of Dam No. 1 and southeast of Dam 
No. 4. Vail (September 24, 1993) states that these barriers were effective for some time but recent 
evidence indicates they are less effective in decreasing metals concentrations. In 1983, Molycorp 
installed an ion exchange facility to process the water at Pope Lake prior to dischar^g it to the 
river. An additional drainage system has been installed beneath both dams which consists of 
chimney drains connected to under drains at the base ofthe dam. Vml (September 24, 1993) states 
that Molycorp is presently investigating the feasibility of constmcting additional seepage barriers 
and/or other facilities to substantially reduce the seepage flow down gradient ofthe tailings ponds 
in this area. 
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Several private wells located down gradient ofthe ponds were used by residents for drinking water 
purposes. In 1976 Molycorp plugged several of these wells and re-routed service from the Questa 
community well system due to elevated sulfate and Total Dissolved Solids (TDS) concentrations 
making private well water unacceptable as a drinking or irrigation source. 

The NMED (March, 1996) states that in 1966, in response to Molycorp operations, the United 
States Department of Health, Education and Welfare conducted a baseline water quality survey of 
the Red River. The survey revealed that although there was periodic metals loading due to storm 
events from small historic mine sites adjacent to the river, the overall river water quality was 
determined to be good to exceptional. In 1971, the EPA determined the chemical water quality of 
the river remained good except for contamination resulting from occasional breaks in the tailings 
pipeline. However, in the same time period, the New Mexico Department of Game and Fish 
discovered the absence of a once thriving fish population in the reach adjacent to the mine. A 1982 
EPA study concluded that the river was substantially impaired from metal loading, but no definitive 
source was determined. The NMED (March, 1996) reports that in 1984, the Bureau of Land 
Management documented pollution sources and found a downstream increase of various 
constituents, which at times exceeded water quality standards, and determined the major impacts on 
water quality were due to mining activities. 

As indicated by Figure 2, there are three National Pollution Discharge Elimination System 
(NPDES) permitted point sources (outfalls) within the Red River watershed: the town of Red River 
treatment plant, the trout hatchery at Questa, and one permit for four Molycorp discharges (two 
outfalls at the tailings ponds (Questa) and two at the mine site). The NMED (March 1996) 
concluded that only the waste treatment plant discharges upstream ofthe most impacted reach of 
the river, with the effluent considered good quality. The hatchery is downstream ofthe impacted 
portion ofthe river, with its effluent apparently improving river water quality through dilution. 

2.0 INVESTIGATIVE APPROACH 

Molycorp operates within two topographically diverse areas ofthe Red River waitershed. As 
illustrated by Figures 4 and 5, the mining operations are located within a mountainous region. The 
tailings ponds are located within the Questa valley, which is an area of low relief (Figure 3). Due to 
differing depositional environments; aquifers in each area have different relief̂  intrinsic 
characteristics (grain size, porosity, etc.) and ground water chemistry. In addition, surface gradient 
and vertical hydraulic conductivity dictate the percentage of precipitation which will infiltrate to 
recharge ground water. Therefore, the tailings ponds and mining area were evaluated separately. 

Reports on sample studies and historic observations from Molycorp, conservation groups, and the 
NMED were reviewed to determine if sampling methodology, surface/subsurface geology and 
historic research were adequate to identify the probable sources for the acidic, high metals Red 
River seeps in these areas. Available data for this evaluation consisted of 1) pre and post-mining 
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topographic maps; 2) ground water data (well tests, depth to water, and quality); 3) whole rock and 
soils geochemistry; 4) water quality analysis of, selected natural spring and Red River seeps 
(historic data limited); 5) historic and recent Red River water quality data (historic data limited); 6) 
subsurface lithologic data; and 7) climatological data. Historic and recent aerial photographs were 
not available for review. The NMED states that aerial surveys are sparse and do not indicate any 
relevant data. Chemical constituents found in ground water and surface water samples were 
compared to New Mexico Ground Water Standards (NMGWS) and New Mexico Surface Water 
Standards (NMSWS) in establishing if ground water or surface water contamination did exist (see 
Appendix 1 and Appendbc 2 for relevant data on NMGWS and NMSWS). In so doing, it was 
assumed that acceptable sampling methodology was employed and that samples are representative 
ofthe immediate area. 

The NMED (March, 1996) reports that acidic, high metals seeps at the mine site exist only on the 
north side ofthe Red River. The majority of seep and spring discharge and field drainage occurs 
north ofthe river at the tailings ponds. Therefore, although a general evaluation was conducted in 
the Red River watershed to determine the source location, this investigation concentrated on the 
geology and hydrology north ofthe river. The following investigative approach was th? most 
appropriate in determining the source for high metals and sulfate buildup within the Red River 
watershed: 

1) Red River water quality was evaluated to determine the general area ofthe source. 
Degradation of a particular reach of a drainage system, or a marked decrease (spike) 
in water quality at a specific sample location along the river would indicate that the 
source exists in the general area. Degradation of a small portion ofthe river would 
indicate a specific source. However, if contamination was discovered to be wide 
spread, more than one source or a large source could be expected. A concentration 
of seeps in a particular area was used as an additional indicator of source location. 

2) Surface topography, within the general area ofthe source, was evaluated to define 
surface water pathways to the Red River. All possible sources within surface flow 
paths (i.e., subwatersheds) to the river were evaluated to determine their possible 
metals contribution to the river. 

3) Available source leachate quality was evaluated to determine the geochemical 
fingerprint of each possible source. A geochemical assessment of each source was 
performed to determine its capability to discharge high metals concentrations to 
ground water, and in concert with a geochemical assessment of ground water and 
seep discharge, determine the specific source location. 

4) Near-surface geology and subsurface strata and hydrogeology were evaluated to 
determine if a ground water hydrological connection exists between the probable 
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source and the river. A knowledge ofthe local depositional environments leads to a 
better understanding of an aquifer's capability to deliver ground water to surface 
water. 

5) Spring and seep water quality, monitor well tests, and ground water quality are of 
particular interest in documenting a hydrological connection between a most 
probable source and seep discharge. Background surface water and ground water 
samples were evaluated to determine if only natural sources are the cause of 
degradation to the water system. Monitor well tests were used to characterize the 
aquifer's ability to act as a conduit for transport of contaminants from a source to 
surface water. Spring, seep and ground water samples were utilized to identify a 
chemical correlation to a particular source. 

3 0 TAILINGS PONDS AREA 

Documentation for several geologic and hydrologic conclusions were omitted from sc..:e ofthe 
reports reviewed for this study. Therefore, a concentrated evaluation of pond water and associated 
metals concentrations (hereafter referred to as leachate), ground water and Red River water quality 
was considered the principal approach in determining if pond leachate has impacted the ground 
water and the river. Water samples from pond leachate and ground water down gradient ofthe 
ponds were evaluated to determine if a chemical correlation existed, and therefore, establish a 
tailings pond source for immediate ground water contamination. Seep, spring, field drainage and 
ground water quality, which are summarized on Table 1 and 2, were evaluated to determine if a 
correlation existed, and if so, establish a ground water hydrolo^cal connection between the source, 
and seep, spring (artesian) and field drainage (groundwater seeping onto the surface ofthe ground). 
Attenuation is a factor in ground water transport. Therefore, utilizing background ground water 
quality, and seep/spring/field drainage water quality was evaluated to determine if pond leachate 
still affected the water quality at the seep/spring/field drainage locations. 

Ground water data from Molycorp's peizometers and shallow alluvium monitor wells indicated that 
tailings pond leachate has affected the ground water quality down gradient (towards the Red River) 
ofthe ponds. Peizometers have documented infiltration of ponds leachate to the shallow aquifers 
below the ponds and dams. Although attenuation through ground water transport is a factor in 
this area, monitor wells document ground water fiow from the ponds to the river. As a 
consequence, Molycorp is presently installing capture wells to intercept ground water between the 
tsulings ponds and the river. 

Data concerning the question of whether or not the tailings ponds are hydrologically connected to 
the Red River were limited to those found in Vail (September 24, 1993) and South Pass Resources, 
Inc. (April' 13, 1995). The South Pass Resources, Inc. (SPRI) report contained monitor well test 
and ground water quality data and descriptions ofthe lithology encountered by a select number of 
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wells. Screened intervals for several wells were not supplied in the report. However, focusing on 
wells with complete information regarding separate aquifer systems; ground water chemistry, 
velocity, and direction; and barriers to ground water flow; the shallow aquifers were determined to 
be the primary conduit to the river. A few monitor well tests discussed within the narrative ofthe 
SPRI report were not available within the study for review. Vail conducted a hydrological study of 
the area using USGS stream data; surface, seep, and monitor well water quality data; and tailings 
pond leachate quality data. Vail has identified volumes and quality of tailings pond leachate 
delivered to the Red River, and therefore, has documented a hydrological connection between the 
ponds and Red River. 

In reviewing the previously mentioned investigative approach, more weight was given to a 
geochemical assessment in determining a ground water hydrological connection to the river. The 
reason for this is related to several factors which affect the water level and water quality results for 
all monitor wells, and therefore, the geochemical assessment was deemed to be more reliable. 
These factors include: 1) ground water chemical reactions wdth materials used for constmction of 
monitor wells; 2) monitor wells screened in hydraulically separated aquifers, which lead to 
problems in defining area :, .,aifer systems; 3) location of monitor wells relative to barriers (i.e., 
faults, etc.), which may re-direct or impede ground water flow; 4) different sample periods (e.g., 
spring, winter, etc.), which lead to ground water quality and elevation differences; 5) hydraulic 
head in the ponds relative to the dilution potential ofthe underiying aquifers; and 8) sampling 
methodology. 

3.1 GENERAL AREA OF SOURCE 

As illustrated on Figure 3 and summarized in Table 1 and 2, river water samples, collected by Vail 
(September 4, 1993), were collected from up to down gradient ofthe tailings ponds. The 
permitted discharge from outfall 002 and 003 was considered in evaluating river water quality. No 
definitive change or spike in sulfate or metals concentrations was observed from up to down 
gradient ofthe ponds, which indicated that river water quality could not identify the source 
location. However, as indicated by Tables 1 and 2, a correlation did exist between seep/spring/field 
water quality, ground water quality, and pond leachate chemistry; which indicated the tailings 
ponds as the probable ground water contaminant source. 

3.2 POTENTIAL SURFACE PATHWAYS FOR CONTAMINATION 

The surface topography is a sloping alluvial plain, with surface gradient being generally to the Red 
River. It appears that no surface mnoff avenues to the Red River exist south ofthe tailings ponds 
due to the constmction of dams and barriers. Drainage ditches were constmcted up gradient ofthe 
tailings ponds to divert natural mnoff from entering the pond area. 
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3.3 SOURCE GEOCHEMICAL CHARACTERIZATION 

As evidenced by surface discharge and ground water samples collected by SPRI (April 13. 1995), 
the area's alluvial and volcanic deposits, which include the aquifers considered hydrologically 
connected to the river, cannot geochemically account for the metals and sulfate concentrations 
observed in ground water down gradient ofthe ponds, or the sulfate concentrations observed at the 
seeps/springs/field discharge. The ground water at monitor well number 10 (MW-10), as seen on 
Figure 6, is the best water quality within the area (TDS 150 mg/l, sulfate 35 mg/l). Because of this, 
and the fact that the well is located east ofthe ponds, where it is evidently outside ofthe influence 
of pond infiltrate due to a ground water flow direction to the southwest, samples taken from this 
well are considered to be indicative of ground water quality before mining activities took place (i.e., 
background). In comparison to the samples taken at MW-10, several ground water samples south 
ofthe ponds show moderately elevated concentrations of sulfate, TDS, manganese and 
molybdenum. In addition, there exists no natural source for the elevated molybdenum 
concentrations found in ground water at MW-2 and MW-C; however, tailings are derived directly 
from the milling operations for molybdenum. Therefore, the elevated sulfate and metals 
concentrations found in grG;-.id water are considered to be from the tsulings ponds and not froir. 
natural sources. 

3.4 SURFACE AND SUBSURFACE GEOLOGY AND HYDROGEOLOGY 

Establishing a hydrological connection between a source and contaminated surface water requires 
the evaluation of several hydrogeological parameters. It must be determined that ground water 
below the source has been affected by infiltration of source leachate and that conduits exist for the 
ground water transport of this leachate to surface water. 

The surface geology was characterized to determine the erosional and depositional factors which 
may affect the flow directions within the subsurface aquifers. The subsurface was evaluated 
through monitor well tests and lithologic samples to determine which aquifers may be conduits for 
ground water flow from a source to surface water. Monitor well tests and lithologic samples were 
utilized to define individual aquifers (vertical hydraulic separation), aquifer lateral continuity, and to 
determine the transport capabilities ofthe aquifers. 

3.4.1 SURFACE AND SUBSURFACE GEOLOGY 

Surface topography and subsurface geology characterize the area as one of active stmctural 
deformation, deposition, and erosion. The stmcturally active nature ofthe area is represented by 
several faults which displace the shallow alluvial and deeper basaltic aquifer deposits. However, 
this displacement does not appear to halt ground water flow to the river, which is apparently due to 
the juxtaposition of different but permeable aquifers or juxtaposed impermeable aquifers redirecting 
ground water flow to the south (to the river). 
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SPRI (April 13, 1995) used borehole and geophysical logs to characterize the subsurface. The area 
consists of volcanic rocks, and sedimentary and lacustrine deposits. The upper alluvial and 
lacustrine deposits (Santa Fe Group) consist of an Upper Aquifer Unit (UAU), Middle Aquitard 
Unit (MAU), Lower Aquifer Unit (LAU), and Basal Aquitard Unit (BAU). SPRI states that 
each unit exhibits vertical variation in lithology; each unit containing clay, gravel and sand lenses. 
The Santa Fe Group overlies a major regional aquifer which exists in the basalts and volcanics 
(basalt/andesite unit (BAAU)). The UAU (upper Santa Fe Group) underlies Dam No. 1. 
However, only 50 feet ofthe lower Santa Fe Group exists immediately down gradient of Dam No. 
4 because ofthe erosion of some upper Santa Fe Group units. 

3.4.2 HYDROGEOLOGY 

Monitor well placement and aquifer tests were used to determine several aquifer parameters 
including ground water gradient, if vertical hydraulic separation exists between aquifer units, if 
aquifers have lateral continuity, and if barriers exist to redirect ground water flow. Vertical 
hydraulic separation would indicate that a basal aquitard does exist. An aquitard would indicate no 
further migration of contaminai.ts into deeper aquifers, and substantiate ground water transport of 
pond leachate down gradient. The lateral continuity of a hydrologic unit (one aquifer or juxtaposed 
aquifers) must be determined to define the conduit (i.e., that the hydrologic unit exists from the 
ponds to the river) for the ground water transport of pond leachate to the Red River. If hydraulic 
separation or lateral continuity is established at monitor wells, it is assumed that they exist within 
the general area ofthe wells. 

3.4.2.1 GROUND WATER GRADIENT AND BARRIERS 

SPRI (April 13, 1995) conducted aquifer tests on 3 wells (EW-2, EW-3, and MW-7), which are 
completed (screened) in separate units ofthe Santa Fe Group (Figure 6). Analyses of well tests 
indicate good conductivity, recharge and localized barriers to flow. Recharge and barriers to flow 
may be caused by changes in hydraulic conductivity or faults. Monitor well ground water 
elevations indicate that the ground water flow direction is generally to the southwest in the UAU 
and the BAAU. Ground water flow direction for the LAU is unknown; however, it is expected to 
flow to the southwest because the LAU lies between the UAU and BAAU. SPRI (April 13, 1995) 
states that USGS stream gage data indicate an overall gain (approjdmately 30 cfs) between the 
Questa ranger station and the fish hatchery. Therefore, although faults and juxtaposed units may 
locally redirect ground water flow, flow is still directed to the river. 

SPRI (April 13, 1995) reports that the underdrains (connected to the chinmey drains), which were 
installed to intercept leachate below each dam, would rest on a shallow upper aquifer unit beneath 
Dam No. 1 and probably on the upper sandy member ofthe basalt aquifer unit at Dam 4 (Figure 6). 
Piezometers were installed into the dams to measure the saturated surface to determine the 
infiltration rate to the underlying aquifers. However, SPRI has only submitted information on the 
pond leachate infiltration capacity below Dam No. 1. The slope ofthe saturated surface showed 



Molycorp report Page 9 

discharge to the under drain system beneath Dam No. 1. As illustrated on Figure 6 and 7, 
piezometers within Dam No. 1 and monitoring wells south ofthe dam document that ground water 
gradient is to the south from Dam No. 1 to at least MW-7. Because the ponds are unlined, the 
drain system apparently captures some but not all ofthe seepage through the dam. The remaining 
leachate enters the underlying shallow aquifer over the area ofthe ponds and moves down gradient 
towards the river, thus bypassing the drain collection system. 

Ground water levels from monitor wells located south of Dam No. 1 and 4 were evaluated to 
determine the ground water elevation relative to the Red River to establish which portions ofthe 
river were a gaining or losing stream. MW-11, located south of Dam No. 4, showed water levels 
below the adjacent Red River level. SPRI (April 13, 1995) states that this situation may indicate 
river recharge to ground water in this area but not enough to impact the overall gain recorded by 
stream gages. It must be noted that only one monitor well exists in this area, therefore, ground 
water gradier* 'n this immediate area cannot be substantiated. For the segment ofthe Red River 
between Big Springs and Pope Lake, the water table in the basalt unit appears to be just above river 
level. MW-1, located south of Dam No. 1, showed water levels above the level ofthe river, 
indicating ground water rechargz to the river. Ground water elevations do establish ground water 
flow in a general southwest direction (to the river), 

3.4.2.2 VERTICAL HYDRAULIC SEPARATION 

Vertical hydraulic separation of aquifers was investigated to determine basal aquitards, and in so 
doing, define the hydrologic unit capable of transporting contaminants to the river. Separate flow 
systems (vertical hydraulic separation), due to confining clay beds, occur within the Santa Fe Group 
(shallow alluvial aquifers) and the underlying basalt aquifer. Monitor wells screened in different 
aquifers show different depths to water indicating vertical hydraulic separation to some degree. 
Local vertical hydraulic separation can be supported by a pump test conducted by SPRI (April 13, 
1995) at monitor well EW-2, which is illustrated on Figure 6. During the EW-2 (screened in upper 
portion of LAU) pump test, water levels in MW-7C (screened in lower portion of LAU) were 
monitored. SPRI reports that only minor water level fluctuations (range of 3.2 inches), which SPRI 
attributes to barometric changes, were observed in MW-7C, indicating that these wells are 
apparently screened in hydraulically separated lenses ofthe LAU. 

3.4.2.3 LATERAL CONTINUITY 

Lateral continuity must be established to document a continuous conduit for ground water flow 
from the source to surface water. Establishing lateral continuity over a great distance for a specific 
hydrologic unit is not possible due to the present monitor well scheme. However, local lateral 
continuity has been demonstrated by the EW-3 pump test. Water levels vdthin MW-7A were 
monitored during the EW-3 pump test (both screened in the lower UAU). Observed water level 
fluctuations in MW-7 A established a lateral ground water hydrologic connection between MW-7 A 
and EW-3. These tests indicate good hydraulic conductivity and local lateral continuity. The 
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perched nature of some aquifers suggests lateral discontinuity most probably caused by 
juxtaposition, due to fault displacement, of different aquifers with differing conductivity. Although 
juxtaposition is assumed due to faulting, ground water flow through the fault cannot be 
documented due to the present monitor well scheme. However, fault trend is north-northeast to 
south-southwest and ground water gradient is to the river, and therefore, ground water flow 
direction is to the river. In addition, studies of USGS gage station data indicate the river to be a 
gaining stream supplied by ground water, which indicates that ground water flow is to the river 
within a major portion ofthe tailings area. 

3 5 RIVER, SPRING, SEEP AND GROUND WATER QUALITY 

Pond, river, spring, seep and ground water quality were evaluated to determine if a water quality 
correlation existed. In doing so, documentation could be established for a hydrological connection 
from the ponds to the river via ground water transport. 

Vail (September 24, 1993) states that tailings pond water and associated contaminants (leachate) 
seep to the ground water which flows generally in a southwesterly direction and discharges to Red 
river. This seepage contains elevated concentrations of sulfates (840+-mg/l), molybdenum (2+-
mg/1), manganese (1.4+-mg/l), and total dissolved solids (1700+-mg/l). In his discussion of pond 
leachate avenues below Dam No. 1, Vail concluded that this seepage flow is generally in the 
shallow alluvium. V£ul believes that a large percentage ofthe seepage from Pond No. 4 is 
transported by ground water flow in the volcanic formations and that most of this ground water 
flow is discharged to Red River at the numerous springs along the Red River Gorge. SPRI (April 
13, 1995) reports that the section ofthe Red River that may be unpacted by the tailings ponds is 
1.84 miles in length (roughly from the 002/003 Outfall west to the area ofthe Fish Hatchery)." 

3,5,1 RTVER 

As illustrated on Figure 3, Vail coUected seep/spring and river water samples at several locations 
between State Road 522 and the Red River State Fish Hatchery. Comparisons of up-river metals 
concentrations with river water samples adjacent to the ponds suggests that river water quality is 
not affected by a pond source. For example, river water samples collected from up to doAvn 
gradient ofthe ponds show that only a small difference in river metals concentrations, with the most 
up river sample normally having the greater concentrations. There is a slight influence on river 
water quality down gradient of outfall 002 and 003 (Figure 3) due to the permitted discharge. This 
influence was considered in the evaluation of river water quality. Analysis of submitted river water 
samples, as summarized on Table 1, and conversations with the State of New Mexico and EPA 
surface water staff, indicate that river water quality is within surface water standards. 
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3.5.2 SPRINGS 

Some Red River springs have sulfate concentrations below NMGWS. Questa Springs, as seen on 
Figure 6, is most likely due to a north-northeast to south-southwest trending fault which redirects a 
portion or the total southwesteriy flow of ground water to the south (to Questa Springs). Questa 
Springs water quality has a TDS of 173 mg/l and a sulfate concentration of 80 mg/l, which is just 
above background (TDS 150 mg/l, sulfate 35 mg/l) and below NMGWS (TDS 1000 mg/l, sulfate 
600 mg/l). Questa Springs TDS and sulfate concentrations are lower than ground water 
concentrations below Dam No. 1, which indicates that attenuation through ground water transport 
is a factor in concentrations delivered to seeps and springs along the river. 

3.5.3 SEEPS 

Seep water quality (collected by Vail, September 24, 1993, and summarized in Table 1) was used 
to some degree as a ground water quality indicator to evaluate the general ground water quality in 
the immediate area. Two field drainage (field surface seepage) sites immediately south of Dam No. 
1 have moderately elevated TDS concentrations; one has elevated sulfate and the other elevated 
iron concentrations above NMGWS. One field drainage sample, located midpoint of Dam No. 1 
and the river, has molybdenum concentrations above NMGWS. These field drainage samples 
indicate a tailings source. Although sulfate concentrations discharged at Red River seeps are just 
above ground water background concentrations, which indicate a probable tailings source, they are 
below NMGWS. These observations are an additional indication that attenuation of pond leachate 
through ground water transport is a factor in decreasing sulfate and metals concentrations in 
ground water delivered to seeps and springs along the river. 

3.5.4 GROUND WATER QUALITY 

Analyses of ground water samples collected below and down gradient ofthe ponds establishes a 
correlation between pond leachate, and ground water and seeps/springs/field discharges south of 
the ponds. Several ground water samples show moderately elevated concentrations of sulfate, 
TDS, manganese, and molybdenum. The ground water at MW-10 (Figure 6) is the best water 
quality within the area (TDS 150 mg/l, sulfate 35 mg/l). South ofthe ponds, the UAU and upper 
portion ofthe MAU usually have high TDS and high sulfate concentrations. The highest sulfate 
concentrations were detected at MW-C (970 mg/l), a shallow piezometer at the toe ofthe Dam No. 
1. The down gradient MW-A has lower sulfate concentrations (560 mg/l) indicating dilution. 
Piezometer MW-9A, located approximately 1200 feet down gradient (south) of MW-A, has greater 
sulfate concentrations (680 mg/l) than MW-A. Apparently, inconsistencies between ground water 
flow direction and ground water quality indicate local attenuation, interflow between aquifer 
members (dilution), and/or redirection of ground water flow paths. TWs redirection is most likely 
due to faults and/or changes in hydraulic conductivity. However, ground water gradient and 
quality indicate that pond leachate does infiltrate to the UAU and moves down gradient towards the 
river. 
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3.6 SUMMARY 

A water quality comparison of pond leachate, ground water and seep/spring/field drainage down 
gradient ofthe ponds indicates that the only probable source for elevated sulfate and metals 
concentrations found in ground water are the ponds. However, the available information indicates 
that ground water discharge via seeps along the river and river water quality are within NMGWS 
and NMSWS. A complete summary ofthe tailings ponds and the Molycorp mine site is found at 
the end of this report. 

4.0 MOLYCORP MINE SITE 

The mine site is located in a more complex geologic setting than the tailings pond area. The mine 
property is located in a mountainous region, which is cut by deep canyons. The extreme 
topographic gradient was formed through erosion of volcanic flows associated with the Questa 
caldera (a large crater formed by the collapse of a volcanic cone). As indicated by Figures 4 and 5, 
the surface gradient directs surface water mnoff, and shallow ground water, to the Re i River. 

Historic and recent mining operations and natural sources, within the Molycorp mine area and up-
river ofthe mine, were investigated to determine their potential contribution of metals to the river. 
Investigations revealed that the possible sources are: 1) historic and recent mine waste rock, 2) 
naturally occurring erosional scars, 3) remnant deposits of tailings resulting from pipeline breaks, 4) 
the landfill area at the head of Spring Gulch, 5) the Moly tunnel, (6) the caved area in Goathill 
Gulch, 7) mnoff directed to the underground workings for collection, and 8) the mill site. Of these, 
the most probable sources are considered to be the WRDs and the erosional scars because of 
source material and water quality (leachate and ground water) analysis results. An additional 
indicator of source location is that the acidic seeps and these two sources are wide spread and other 
possible sources (land fill, Moly tunnel, etc.) are localized. 

Approximately 59 historic mine sites exist within seven tributaries ofthe upper Red River 
watershed. All of these mines were fairly small operations, with associated waste rock piles being 
relatively minor. The NMED (March, 1996) states that although these sites contribute some 
contamination to the river through surface water mnoff associated with storm events, none appear 
to be a significant source of metals loading to ground water or surface water. 

4 1 GENERAL AREA OF SOURCE 

The most significant water quality degradation occurs within the middle reach ofthe Red River 
from Questa to the town of Red River (Figure 2), which contains the Molycorp mine and most of 
the major scar areas. River surveys have documented declines in river water quality progressing 
downstream from the town of Red River, The most acceptable method for determining the general 



Molycorp report Page 13 

area ofthe source was the river water analysis for sulfate gain, which used sulfate as a proxy for 
metals to examine how the loading of metals to the Red River has changed over time 

As illustrated in Figure 8 and summarized in Table 3, Red River water quality data, collected in 
May 1994 by SPRI (April 21, 1995), indicate a spike in sulfate concentrations, A Red River 
sample collected just up river ofthe confluence with Columbine Creek (RR-12) mdicates a two
fold gain in sulfates ::ompared to up river samples from Hot-N-Tot Creek to just up river of Portal 
Springs (RR-5 to RR-10). Sample RR-13 shows a decrease in sulfate concentrations due to inflow 
from Columbine Creek. However, RR-13 concentrations remain greater than up river samples. 
Red River sulfate concentrations down river of sample RR-13 are generally the same as the RR-12 
sample. This area of increased sulfate concentrations is most probably due to the numerous seeps 
located within and just down river ofthe Molycorp boundary. 

Seeps are considered the primary and most incessant source for metals loading to the river. 
Consequently, an additional indicator of source location is that the greater percentage of and most 
active acidic, high metals seeps exist in the vicinity ofthe Molycorp nune. Therefore, Red River 
water quality data and seep locations indicate the source to be within the general area f̂ the 
Molycorp mine property, 

4.2 POTENTIAL SURFACE PATHWAYS FOR CONTAMINATION 

Surface avenues to the Red River were evaluated to determine the probability of surface water 
mnoff supplying a portion of or the total metals load and ground water discharge to the river via 
seeps. The surface topography ranges in elevation from approximately 7600 to 10,800 feet within 
the mining area. Most ofthe topography consists of very steep slopes. Major tributary canyons 
have gradients on the order of 11 to 15 degrees. Due to the topographic gradient, unconsolidated 
nature ofthe area alluvium, and storm events; sediment and surface water mnoff is directed to the 
river. 

As can be seen by comparing Figures 4, 5 and 9, the steep gradient within the mountainous region 
facilitates the formation of erosional scars, Erosional scars are so easily eroded that mudflows are 
produced by heavy precipitation, creating debris aprons where tributaries enter the Red River. 
Mudflows have at times damned the river. However, the NMED (March, 1996) has determined 
through water quality analysis that metals loading problems associated with these events are largely 
temporal, and that in most cases river water quality is restored within a few days. 

Molycorp has implemented a water management and sediment collection program at the mine site, 
which incorporates the majority ofthe mine property (Figure 4). Surface water within the majority 
ofthe mine boundary is redirected to the open pit and caved area (a surface depression within 
Goathill Gulch canyon caused by the collapse of a portion ofthe roof of the underground 
mine) and collected in the underground mine workings. Apparently, due to the collection system. 
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sediment loading and surface water mnoff to the river adjacent to the mine property is not the 
principal factor in metals loading to this reach ofthe river. 

Molycorp's collection system captures surface water mnoff, and spring discharge in unlined 
catchment basins. The unlined basins undoubtedly allow infiltration to the underlying aquifers. 
Although a surface system has been installed to intercept surface water mnoff and spring discharge, 
ground water has the potential to bypass the system and flow down gradient to the river 
Therefore, the shallow upper valley fill aquifer has the potential to transport high metals 
concentrations to the Red River. Subwatersheds (canyons), as described below, were individually 
evaluated to determine if they could function as contamination pathways. 

Surface water mnoff and seepage from the Capulin Canyon WRDs and erosional scars (Figures 1, 
4, and 9) are collected in surface impoundments. However, ground water flow has not been 
affected by the collection system and has the potential to transport high metals concentrations to 
the river. 

The Goathill Gulch topog. _phy indicates surface and ground water flows to the river. However, a 
sink, the caved area (Figure 1), within Goathill Gulch canyon may restrict surface and ground water 
flow. Apparently, the caved area is a vertical mbble zone of displaced aquifers and bedrock 
material, which extends from the surface to the underground mine workings. This mbble zone acts 
as a conduit between the surface and the underground mine. The caved area may capture most of 
the surface water mnoff from upper Goathill Gulch canyon. The caved area captures and directs 
surface water to the underground mine, where it is redirected to the mill for milling operations. 
The caved area may also capture ground water within the immediate area, and in so doing, cause a 
local cone of depression (not to be confiased with the cone of depression caused by the dewatering 
ofthe open pit and underground workings). 

All Goathill Gulch ground water, up gradient ofthe caved area, may be captured by the caved area. 
However, no information is available to indicate whether the shallow aquifers have been sufficiently 
displaced (due to the collapse ofthe stratigraphlc section) such that all up gradient ground water is 
captured by this area. SPRI (April 21, 1995) states that mounding ofthe water table surface may 
occur due to redirection of surface mnoff to the caved area, and that the water mound might extend 
to the valley fill in Goathill Gulch from which it could more easily reach the river. Surface water 
mnoff down gradient ofthe caved area is intercepted by the surface water collection system. 
However, no subsurface collection system exists down gradient ofthe caved area. Therefore, if up 
gradient ground water is captured by the caved area, subsurface flow is still probable from the 
caved area to the river. However, the area of ground water available for discharge to the river 
would be defined by the location ofthe down gradient outer rim ofthe local cone of depression, 
which forms due to the ground water being captured by the caved area. The location ofthe outer 
rim is dependent on the depth to the area's undisturbed basement rock, vertical hydraulic 
conductivity ofthe mbble (i,e., discharge rate), hydraulic conductivity of lithologic members, and 
the canyon gradient within the vicinity ofthe caved area to the river. Therefore, the area of ground 
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water available for discharge to the river, and contaminants from sources within that area, would be 
from the local depression's southem outer rim location to the river. However, no information 
exists to define the location ofthe local cone of depression's outer rim, or in fact, indicate that a 
local cone of depression does exist. 

Surface water mnoff from the Sugar Shack South and Middle WRDs is collected in unlined 
catchment basins. Due to the unlined nature of these catchment basins, leachate from these 
sources, and the erosional scars which underiie these WRDs, has the potential to infiltrate to the 
shallow alluvial aquifer and move down gradient to the river. 

Natural drainage has been drastically altered in the Sulphur Gulch subwatershed by the placement 
of Spring Gulch WRD, and Spring and Sulphur Gulch WRD. Surface water mnoff is assumed to 
be captured by the Molycorp collection system. However, surface water can potentially migrate 
down to the shallow aquifers through infiltration. 

There are other unnamed tributary canyons which exist within the Molycorp boundary and direct 
surface and ground water Cow to the river. MW- 7 (Figure 1) is located within a tributary val!:y 
which extends up gradient to the Capulin Canyon and Sugar Shack West WRDs. MW-11 and 13 
are within minor tributary valleys which were overiaid by the Sugar Shack South and Middle 
WRDs. 

As summarized above, surface water mnoff to the river, via canyons, has generally been intercepted 
by the surface water collection system. Therefore, surface mnoff is not considered the primary 
transport mechanism for metals loading to the Red River. 

4.3 SOURCE GEOCHEMICAL CHARACTERIZATION 

Mining operations were evaluated to determine the most probable source for the high metals 
concentrations delivered to the river. In addition, the geochemistry of different rock types within 
the mine area was evaluated to identify the source with the potential to generate the acidic waters 
necessary for the leaching of metals. The only whole rock, ground water and seep water quality 
geochemical data available for review were collected by SPRI (April 21, 1995) and Steffen, 
Robertson and Kirsten (SRK) (April 13, 1995). The geochemical assessment of possible source 
leachate and ground water chemistry revealed that the most probable source for the generation of 
acidic, high metals waters (or ARD) is the WRDs and the naturally occurring erosional scars. 

ARD is characterized by low pH and elevated concentrations of metals and TDS. The most 
common mechanism for its formation involves the oxidation and hydration of sulfide minerals (e.g., 
pyrite, or iron sulfide), resulting in the generation of sulfuric acid. The mine area rhyolite consists 
primarily ofthe mineral pyrite. Rhyolite is exposed north ofthe Red River as erosional 
scars. The upper Sulphur Gulch erosional scar (rhyolite) and other non-acid generating rock types 
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were excavated during open pit mining and placed in several WRDs. Therefore, each WRD was 
evaluated to determine which WRDs contained the rhyolitic material. 

A search was conducted to determine if comprehensive WRD disposal records existed to identify 
WRDs which were composed primarily of rhyolite, and consequently, determine the most acidic, 
high metals generating WRDs. However, Molycorp has indicated that historical records 
concerning the development ofthe WRDs are limited. Generally, mixed volcanic waste rock 
(rhyolite and andesite) was excavated from the Sulphur Gulch erosional scar area and deposited in 
the Blind Gulch, Goathill, Sugar Shack South, Sugar Shack West and Middle WRDs and the 
westem portion of Spring and Sulphur Gulch WRD, The remaining waste rock was derived from . 
black andesite, aplite and granite, which are considered to have low potential to generate acidic 
waters. The majority of this waste rock was placed in the westem portion of Spring and Sulphur 
Gulch, in Spring Gulch and within the pit. SRK (April 13, 1995) states that later in the open pit 
operations, this waste rock was used to encase the lower faces ofthe Middle, Sugar Shack South 
and Spring and Sulphur Gulch WRDs. The rhyolite appears to exist in all WRDs. However, the 
volume of rhyolite within each WRD could not be determined from the available data. 

Other minor waste rock areas were also evaluated for acid generating potential. SRK (April 13, 
1995) reports that waste rock from the new underground mine workings, considered non-acid 
generating, was placed in lower Goathill Gulch, adjacent to the surface facilities. The historic 
tailings piles at the mine's mill site exhibit acid generating potential, and therefore, have the 
potential to generate ARD. 

The NMED (March, 1996) and SRK (April 13, 1995) conducted a geochemical analysis of waste 
rock pile, erosional scar, and soils material for metals concentrations. Sugar Shack South WRD 
has the greatest metals concentrations, ARD from the waste rock is similar in composition to 
drainage from erosional scar areas. However, leachate analysis, conducted by NMED revealed that 
average metals concentrations were greater in WRD leachate than scar leachate, SRK states "Over 
time, ongoing acid generation in the waste rock disposal areas adjacent to the Red River, and the 
consumption ofthe neutralizing potential ofthe waste rock, and consumption ofthe remaining 
attenuation capacity in the alluvium in seepage flow paths has the potential to increase sulfate and 
metal loads in local springs and seeps. Seepage of water impacted by the hydrothermal scars that 
underlie the waste rock disposal areas will likely continue" (page 35). 

SRK's (September 13, 1995) geochemical analysis of soils outside the influence of erosional scars 
or WRDs indicates that these soils have low metals leaching potential. Therefore, the dissolved 
metals contribution to the local environment by these soils is low compared to erosional scars and 
WRDs. SRK collected soil samples from within the mine area and concluded that the alluvium has 
the potential to contribute sulfate to surface or ground water, however, the potential for acidic 
waters is low. Mud and debris from erosional scars outside the mine surface water collection 
system are considered a localized source of intermittent river contamination through surface flows 
during periods of high mnoff. 
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Most investigators acknowledge that waste rock material and erosional scars have similar 
geochemical properties, and that weathering of sulfide-rich erosional scars is associated with acidic, 
high metals storm water mnoff. Although an increase in excavation activity (historic and recent 
mining, unpaved roads, etc.) appears to be related to the metals buildup in the watershed, the 
natural processes of weathering are the primary cause for the leaching of high metals into the local 
watershed environment. Natural weathering of sulfide-rich erosional scar material is relatively slow 
due to its compacted nature. However, when this material is excavated and placed in thick 
unconsolidated piles (i.e., WRDs), a large sulfide rich surface area is exposed to oxidation. The 
unconsolidated WRDs undoubtedly allow greater infiltration rates than the more consolidated 
natural soils or erosional scars. Therefore, the WRDs should have greater acid generation 
potential, storage capacity, metals transport capability; and consequently, greater recharge to the 
underlying aquifers than erosional scars. The upper valley fill aquifer should be saturated below 
and down gradient ofthe WRDs due to the recharge. 

4.4 SURFACE AND SUBSURFACE GEOLOGY AND HYDROGEOLOGY 

An evaluation ofthe surface geology and topography was performed in order to understand the 
erodibility and depositional factors at work in the area. Surface geology was evaluated to 
determine the erodibility and infiltration capabilities of differing rock types to define their relative 
contribution of alluvium within the subwatershed and recharge potential to ground water. The 
subsurface geology was evaluated to define the Umits and avenues to ground water flow. Monitor 
well tests were used to determine the hydrogeological controls which influence flow direction and 
volumes delivered to seeps. 

4.4.1 SURFACE AND SUBSURFACE GEOLOGY 

The mine area geology is characterized as volcanic. Precambrian granite is exposed south ofthe 
Red River. The outcrops north ofthe river are primarily exposed Tertiary rhyolitic intmsive plugs 
(erosional scars). The primary hydrologic units north ofthe river are the fractured Tertiary 
volcanic bedrock (encountered by monitor wells between 60 -120 feet below surface) and the 
overlying lower and upper valley fill alluvium. Several studies indicate that the Precambrian, which 
underlies these units, acts as an aquitard precluding any deeper ground water infiltration. 

The rhyolitic erosional scar is a brecciated rock, which is easily eroded due to a lack of cementation 
and its highly fractured nature. Its erodibility is one source of alluvial deposits down gradient of 
scars. Molycorp drilled several 90 foot holes into erosional scars within the area (see SPRI April 
21, 1995), apparently to determine the scar's discharge, storage and infiltration capacity. Molycorp 
found that the scars were either dry or produced very little discharge (less than one gallon per 
minute), which indicated near surface storage, with little to no infiltration at depth. The infiltration 
rates for the highly unconsolidated WRD material therefore exceeds that ofthe more consolidated 
erosional scar material. Thus, due to the similar geochemical properties of erosional scars and 
WRDs, the unconsolidated WRDs pose a greater ground water contamination potential than scars. 
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The steep slopes within the area encompass a greater surface area than the canyon floor. Runoff 
and ground water flow from the slopes are directed to the canyon floor deposits. The canyon 
aquifers are saturated due to infiltration through the unconsolidated alluvium. The shallow alluvial 
aquifers presumably have good lateral flow due to their unconsolidated gravel/sand mix and 
gradient, and less downward flow due to a basal clay aquitard. Therefore, surface water should 
infiltrate to the shallow aquifer and move down gradient along the clay aquitard to the river. 

4.4.2 HYDROGEOLOGY 

Twelve monitor wells were mstalled in July and August of 1994 (Figures 1 and 4). All wells are 
located within the Molycorp property and between 400 to 700 feet north ofthe Red River. The 
wells were installed to determine: 1) aquifer characteristics, 2) ground water gradient and barriers, 
and 3) ground water quality. A number of these wells indicate separate hydrologic units, and a 
possible cone of depression created by the dewatering ofthe open pit and underground mine 
workings. In addition, studies of USGS gage station data, and ground water elevations (relative to 
river elevation) obtained from monitor wells and two mine shafts, indicate that the river is supplied 
by ground water (i,e., gaining stream) throughout most ofits length. 

It appears that all investigators agree that there are two aquifers in the mine area: a valley fill and an 
underiying shallow fractured bedrock aquifer. Based on analysis of monitor well data supplied by 
SPRI (April 21, 1995), EPA believes that at times three different ground water aquifer systems may 
exist: a shallow fractured bedrock, an overiying lower valley fill, and an upper valley fill aquifer. It 
must be noted that monitor well tests only determine the hydrologic parameters within the 
immediate area ofthe well. However, considering that the alluvial deposits are confined to a 
relatively small canyon area, an assumption that the hydrologic parameters determined from 
monitor well tests are indicative ofthe general lower canyon area is acceptable. 

Well tests confirm a weak hydraulic separation between the bedrock and lower valley fill 
stratigraphlc units. Although bedrock and lower valley fill ground water elevations indicate these 
units may act as one hydrologic unit (one aquifer), well tests also confirm that the valley fill has 
greater horizontal hydraulic conductivity than the bedrock unit. Therefore, the lower valley fill may 
act to some degree as an independent aquifer during periods of high recharge. Well tests support 
some vertical hydraulic separation ofthe upper valley fill and lower valley fill aquifers by 
an intermediate clay layer. The clay layer retards further downward flow of upper valley fill ground 
water. The gradient on the upper surface ofthe clay layer is apparently to the river due to the 
depositional environment, and therefore, ground water flow is towards the river. 

Monitor well ground water elevations relative to river elevations indicate that a cone of depression, 
centered on the open pit or underground mine, may exist north ofthe river. As discussed in 
Section 4.4.2.1, the cone of depression may affect the bedrock and lower valley fill aquifers 
between the monitor wells and the open pit and new underground workings, but not the upper 
valley fill aquifer. Therefore, the upper valley fill has the potential to transport contaminants to the 
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Red River. The bedrock and lower valley fill ground water located outside the influence ofthe 
suspect cone of depression, still has the potential to flow to the river. 

The NMED (March, 1996) states that shallow bedrock fractures support preferential ground water 
flow to Red River seeps. Although geologic observations imply fracture orientation, fauks 
intersecting the shallow bedrock aquifer may redirect ground water flow. Ground water elevations 
in MW-7 indicate a perched nature to the fractured bedrock aquifer in the immediate area. 
Therefore, support exists for faults or other geologic impediment to retard or redirect ground water 
flow. 

Monitor well data and the steep surface topography support a distinct ground water flow system to 
the river via the upper valley fill aquifer. Although monitor well data indicate that a cone of 
depression may exist in an area north ofthe river, and that the cone of depression may affect the 
bedrock and lower valley fill aquifers, ground water south of that area still has the potential to flow 
to the river via all aquifers. However, the upper valley fill aquifer is a separate system, apparently 
unaffected by the cone of depression, and therefore, has the potential to transport acidic, high 
metals concentrations from a large portion ofthe mine site to the Red River, 

4,4,2,1 GROUND WATER GRADIENT AND BARRIERS 

Monitor well ground water elevation and river elevation data were compared to estabUsh if the 
ground water gradient is to the river, which would indicate that ground water would flow to the 
river, and consequently, transport contaminants to the river. The presence of seeps, in general, 
indicates that the ground water gradient for at least one ofthe aquifers is to the river in the 
immediate area. In addition, studies of USGS gage station data indicate that throughout most ofits 
length, the Red River is a gaining stream suppUed by ground water; therefore, the ground water 
gradient is to the river. A comparison of monitor well ground water and river water elevations, in 
the eastern portion ofthe mine site, may imply sporadic recharge to ground water in this area. 
Therefore, monitor weU data and river water levels in this area were evaluated to define the ground 
water gradient. 

Previous investigators have generally compared monitor weU ground water elevations to adjacent 
river elevations in estabUshing the ground water gradient. Investigators conclude that ground water 
and river elevations in the eastern portion ofthe mine property, in the vicinity of MW-13, 14 and 
16, indicate ground water to be at or just below the river level. Ground water elevations below 
river elevation would indicate that the river is recharging ground water, and therefore, 
contaminants in ground water would not be discharged to the river. Although not stated, these 
comparisons of ground water elevation to river elevation may have been rnade in a direction 
perpendicular from the monitor well to the river. However, due to the Red River gradient 
(obtained from submitted topographic maps) within the mine area (approximately 1,2/45 feet, east 
to west), a comparison of monitor well ground water elevation at a right angle to the river may 
yield inaccurate information by several feet. Ground water flows down gradient along the axis of 
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the canyon; however, the canyon gradient is not the controlling factor for ground water flow 
direction in the fan delta deposits. The lower limits ofthe fan delta deposits conform to the river 
gradient, which is perpendicular to the canyon gradient. Therefore, ground water flow within the 
fan delta deposits wiU not be directly to the river as the canyon gradient would imply; but more 
along a resultant ofthe angles ofthe river and canyon gradients, which is more down-river ofthe 
canyon axis. Therefore, a conclusion, based on monitor well water levels, that the river may 
periodically recharge the ground water in the immediate area may be inaccurate. Although there is 
insufficient data to document a change in ground water flow direction due to a combination of river 
and fan delta gradients, it is Ukely, based on a qualitative examination ofthe gradient ofthe river 
and fan delta deposits, that ground water in fact always flows to the river in the eastern portion of 
the mine site, and therefore, throughout the mine site. However, because the methodology ofthe 
gradient measurements was not supplied, it is not knowTi if this correction was applied. Granted, 
ground water flow velocity and the size ofthe fan delta are factors which determine the degree the 
river gradient would have on diverting the ground water flow direction from the canyon axis. 

Subsurface barriers exist which impede or re-direct ground water flow. The ground water 
elevation in MW-7 indicates a perched natured to the bedrock aquifer, which indicate: a barrier to 
ground water flow, possibly caused by faulting. The low pH and high metals concentrations found 
in MW-7 indicate a long ground water residence time, which is most probably due to faults. 
Although barriers may impede flow, ground water does flow to the river. 

4.4,2,1,1 CONE OF DEPRESSION 

Ground water elevations appear to support a cone of depression (not to be confused with the 
possible cone of depression caused by the caved area) within the bedrock aquifer which is 
apparently caused by the dewatering ofthe open pit and underground mine workings. If the cone 
of depression does exist, it would indicate that the ground water gradient (ground water flow 
direction) for a portion ofthe mine site would be towards the open pit and underground workings 
(to the north, away from the river). The cone of depression's outer rim, which defines the point at 
which ground water flows to and from the center ofthe depression, appears to exist just north of 
the monitor wells in the eastern portion ofthe mine site, near the Middle and Spring, and Sulphur 
Gulch WRDs. Monitor wells in the westem and middle portion ofthe mine site do not appear to 
have encountered the cone of depression. Ground water elevations and the very active nature of 
seeps in these areas indicate that the outer rim ofthe cone of depression should be north ofthe 
river, between the new underground workings or open pit and the monitor wells. However, 
although a cone of depression may exist north ofthe river and within the mine site, studies of 
USGS gage station data and seeps indicate that overall the Red River is a gaining stream suppUed 
by ground water; therefore, ground water flow for at least one aquifer is to the river. 

An attempt was made to define the outer rim ofthe suspect cone of depression and its affect on the 
hydrologic units within the mine area utilizing monitor well/mine shaft data and historic mine 
dewatering data. There is insufficient historic dewatering information and monitor well data to 
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define the location ofthe outer rim ofthe cone of depression. However, subsequent to the monitor 
well installations, which are illustrated on Figures 1 and 4, ground water elevations appeared to 
indicate that the cone of depression may only affect the bedrock aquifer. This interpretation is 
supported by the following observations: 

I) Molycorp contends that the water level within the mine defines the lower Umit ofthe 
cofij of depression at that point. However, there is no indication as to the 
shallowest elevation ground water is entering the mine. If ground water enters the 
mine from the shallowest aquifers, the radius of influence ofthe cone of depression 
would be closer to the entry point than if water was entering at a deeper point (i.e., 
less drawdown, less area encompassed by the cone of depression). Therefore, the 
cone of depression would not have as great an influence on the upper aquifers as the 
observed mine water levels may suggest. SPRI (April 21, 1995) states that a steep 
sided cone of depression would probably develop over the deep mine due to the 
lower hydraulic conductivity at depth. SPRI also concluded that the cone probably 
did not extend to the river. 

2) Ground water elevations, from existing monitor wells, for the period Febmary, 
1996, to August, 1997, were obtained from Molycorp to evaluate the effects 
dewatering ofthe mine had on aquifers. As summarized in Table 4, observed 
fluctuations in monitor well ground water elevations show an influence from 
seasonal infiltration. MW-8, 2, 3, 11 and 10 are outside ofthe cone of depression. 
Bedrock weUs MW-13, 14 and 16 may define the outer rim ofthe cone. However, 
subsequent to SPRI's instaUation and evaluation of these wells (which can be found 
in SPRI's April 21, 1995 report), MW-13 showed the valley fiU saturated but the 
bedrock aquifer dry, indicating that the cone of depression may affect the bedrock 
aquifer but not the shallow alluvial aquifer. Therefore, the vaUey fill is to some 
degree unaffected by the cone of depression and has the potential to deUver ground 
water to the river in the immediate area. 

3) Seeps and springs occur at the upper elevations, which are apparently within the 
cone of depression. Considering that shallow ground water suppUes these seeps and 
springs, the cone of depression does not affect the shallow aquifers to a great extent. 
Therefore, ground water gradient for the shaUow aquifer, throughout a major 
portion ofthe mine site, must be to the river. 

The cone of depression apparently does not adversely affect the upper valley fill aquifer. 
Dewatering ofthe underground workings ceased between 1992 to 1994. SPRI (April 21, 1995) 
states that during post-1994 dewatering ofthe new underground mine workings, there was no 
noticeable effect on the rates of ground water recharge to the Red River in the vicinity ofthe mine 
and that most ofthe ground water recharge to the river may have come from the upper part ofthe 
ground water system. Stability of water levels in monitor wells, as post-1994 dewatering 
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proceeded, supports a steep cone of depression existing over the mine, and that the outer rim ofthe 
cone is north ofthe river. Accepting that the cone of depression exists and that ground water 
recharge to the Red River is not significantly affected by dewatering ofthe mine, it is concluded 
that the shallow upper valley fill aquifer is the most probable conduit between the source and the 
acidic, high metals discharged to the Red River. 

4.4.2.2 VERTICAL HYDRAULIC SEPARATION 

Local vertical hydrauUc separation between the upper valley fiU and underlying aquifers is 
supported by well test data from MW-2, 11,13 and 10. MW-13 shows the valley fill aquifer 
saturated but the bedrock aquifer dry, which estabUshes vertical hydraulic separation. Aquifer tests 
at MW-lOA (completed in the lower valley fill aquifer) established some vertical hydrauUc 
connection between the lower valley fill aquifer and the underlying bedrock aquifer (MW-1 OB). 
However, the aquifer test indicated that the upper valley fill aquifer (MW-IOC) appears to be 
separated from the lower aquifers to some degree due to an intermediate clay layer. This clay layer 
retards the downward flow of upper valley fill ground water to some degree, allowing two different 
and sustainable flow syst«..:is to exist: the upper vaUey fill and the lower valley fill^edrock aquifer. 
WRD and erosional scar leachate should move downward to the upper valley fiU aquifer, along the 
clay layer, and to the Red River. The lower valley fill and bedrock aquifer may receive some ofthe 
leachate over time due to the degree of upper valley fill and lower valley fiU hydraulic separation 
within the immediate area. 

4.4.2.3 LATERAL CONTINUITY 

Lateral continuity, and good hydraulic conductivity, have been estabUshed for the lower valley fill 
aquifer through pump tests conducted on a select number of monitor wells. However, as 
previously mentioned, the upper valley fill aquifer is considered the primary conduit for Red River 
contamination through a ground water hydrolo^cal connection. No pump tests have been 
conducted on the upper valley fill aquifer to determine if lateral continuity exists. However, the 
upper and lower valley fiU deposits (i.e., alluvium) are similar, more so than the bedrock aquifer; 
and therefore, it is assumed that the hydraulic conductivity and lateral continuity are similar. 

SPRI (April 21, 1995) states that most ofthe bedrock wells went dry during development. This 
indicates that although lateral conductivity may exist in the fractured bedrock aquifer, the hydrauUc 
conductivity was insufficient to supply recharge to these weU. However, the bedrock aquifer well 
MW-11 was pumped at a rate of approximately 60 gallons per minute (gpm). The MW-10 A, lower 
valley fill well, was pumped at a rate of 140 gpm with little drawdown, indicating recharge balanced 
discharge, A comparison of these two tests indicates that the lower valley fiU aquifer has greater 
hydrauUc conductivity than the bedrock aquifer. The fact that the lower vaUey fill has good 
hydrauUc conductivity and that it exists above the bedrock aquifer (i,e., nearer the source), the 
lower valley fiU (and consequently, the upper vaUey fill) has a higher potential than the bedrock 
aquifer to receive and transport metals to the river in the immediate area ofthe wells. 
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4 5 RIVER, SPRING, SEEP AND GROUND WATER QUALITY 

Ground water, seep and spring water quality, as shown on Figure 8 and summarized in Table 3 and 
5, was evaluated to determine if a water quality cortelation exists between WRD or erosional scar 
leachate and ground water, spring, and Red River seep discharge. Attenuation was considered a 
factor in water quaUty deUvered to the seeps. However, background samples were compared to all 
samples evaluated to determine if WRD or erosional scar leachate was present in the seep, spring or 
ground water samples. 

4.5.1 RTVER 

Review ofthe NMED (March, 1996) and Vail (July 9, 1993) studies indicated that although most 
seep constituent concentrations are usually above NMGWS, mixing of seep and Red River water 
results in dissolved metals concentrations that are at times diluted below NMSWS. However, 
during storm events, river metals concentrations are above State standards due to pulse loading. 
During base flow, river metals concentrations increase due to seep discharge, with some metals 
precipitating out onto the ii .er bed. 

4.5.2 SPRINGS 

Although background ground water quality appears to have been excluded from the sampUng 
events, the spring drainage sample CCS-2 (Figure 8) has relatively low metals concentrations and 
neutral pH, Therefore, the CCS-2 sample was selected as background ground water quality for 
evaluating ground water within the mine site. 

4.5.3 SEEPS 

The NMED (March, 1996) has identified more than twenty seeps along the north side ofthe Red 
River between the towns of Questa and Red River. Investigations continue to discover additional 
seeps along the north side ofthe river. The Portal Springs seep was discovered by an NMED field 
survey in January 1994, even after numerous earlier surveys. The most recent river survey found 
the Milk seep (seep at Waldo Curves) approximately one-half mile up river ofthe miU site. 
Utilizing the CCS-2 sample as background ground water quality, available Red River seep water 
chemistry data appear to correlate to WRD and erosional scar leachate chemistry. 

The NMED apparently has identified all seeps within the general area ofthe Molycorp nune 
property, and has determined that seeps exist only on the north side ofthe river, with the most 
active seeps existing within the Molycorp boundary. Both sides ofthe river have similar 
topography; therefore, if seeps exist only on the north side ofthe river, it must be due to other than 
natural factors which increase recharge to ground water. The major concentrations of erosional 
scars (Figure 9) and historic and recent-mining activity are located on the north side ofthe river. 
One iron rich seep was located near the town of Red River (approximately 6 miles up gradient of 
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the mine), which the NMED (March, 1996) believes is due to anthropogenic factors. If a 
connection can be substantiated between anthropogenic factors and the formation of seeps, it may 
be assumed that subsequent excavation activities could add to the contamination ofthe watershed. 

As illustrated on Figures 1 and 2, several seeps exist within and just down river ofthe Molycorp 
property. However, the NMED (March, 1996) reports that there are three principal seeps which 
exhibit concentrated discharge and appear to have the most impact on Red River water quality: 
Capulin Canyon, Portal Spring, and Cabin Spring. The NMED states that water chemistry varies 
between seeps. However, aU are acidic and contain elevated concentrations of TDS, including 
sulfates, Al, Fe, Mn, Co, Cu, Ni, Zn, Cd, and F, which exceed NMGWS. The most dominant 
metals in aU seeps are Ca, Al, Mg, and Fe, respectively. 

Ground water samples, as summarized on Table 5, were collected from monitor wells and 
compared to the Portal Springs, Cabin Springs and Capulin Canyon seeps. Portal Springs and 
Capulin Canyon waters appear to be more similar to ground water in the valley fill aquifer than to 
the underlying bedrock aquifer. All ground water samples have TDS and sulfate concentrations 
above the concentrations in the Red River seeps, and exhibit a pH lower than seep discharge. T.he 
foUowing is a water quality evaluation of each seep and its possible source location. 

Portal Springs seep is characterized as calcium sulfate waters with a pH of 4.5 and TDS of 1800. 
Some cortelation is apparent between this seep and well MW-IOC (upper vaUey fiU, calcium sulfate 
waters, pH of 4,7, TDS 1400), However, the correlation between MW-IOC ground water and 
Portal Springs seep waters is not cleariy defined. Ground water within the upper vaUey fiU aquifer 
is expected to flow southwest in this area, foUov̂ ng the surface topography. Therefore, the ground 
water supplied to the Portal Springs seep may originate further east of MW-10 and 11, in close 
proximity to the Moly Tunnel, No closure data on this mine drainage tunnel were avjulable to 
detemiine if it may be a probable source for the Portal springs seep. 

There exists no up gradient monitor well to attempt a cortelation between ground water and the 
Cabin Springs seep. This seep is located southwest ofthe nearest WRD and may be caused by 
preferential flow paths within the bedrock aquifer. No Cabin Springs seep water quality analysis 
was available for review. 

The CapuUn Canyon seeps are located west ofthe main mining operations and appear to be out of 
the influence of any probable source (WRD or erosional scar). However, the Capulin Canyon 
seeps and MW-2 (completed in valley fill) have similar low pH values, with sulfates and metals 
concentrations being greater in MW-2, This suggests the source for the seeps to be up gradient of 
MW-2, The most probable source for the Capulin Canyon seep is the Capulin Canyon WRD and 
scars located within this canyon. 
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Molycorp contends that erosional scars are the primary cause for metals loading to the Red River. 
Therefore, erosional scars and seeps outside the influence of WRD leachate were evaluated to 
detemiine their potential for the discharge of high metals concentrations to ground water and 
surface water. As illustrated on Figure 8, three water samples coUected from erosional scars and 
seeps outside ofthe Molycorp mine boundary (HTS-1, from an erosional scar; and HCS-1 and 2, 
from ground water seeps) exhibit low pH, moderate to high TDS values, and high metals 
concentrations. The upper Hanson Creek seep (HCS-1, near a scar) has lower pH, and higher 
metals concentrations than the down gradient (HCS-2) seep, indicating attenuation. Although the 
weathering of excavated rhyolitic material may be a source for high metals buildup within the Red 
River watershed, the avaUable information does not indicate whether historic mine sites are located 
near these erosional scars or seeps. Therefore, erosional scars have the potential to release high 
metals concentrations to the local watershed. Red River samples, down gradient ofthe Hanson 
Creek tributary, showed that dilution had decreased metals concentrations and increased pH. 

The unconsolidated WRD material appears to deliver greater concentrations of dissolved metals to 
the ground water than the consolidated erosional scars. The GHS-3 seep (Figure 8) at Goathill 
Gulch is from an erosional scar and near the Capulin canyon WRD. SPRI (April 21. 1995) states 
that this erosional scar extends below the Capulin Canyon WRD, and that the GHS-3 chemistry 
may reflect a mbrture of erosional scar and WRD seepage. The HCS-1 and HTS-1 seeps are also 
within erosional scars. The GHS-3 seep has greater TDS concentrations, and higher metals 
concentrations; with sulfates, aluminum, and magnesium concentrations being two to nine times 
greater than the HCS-1 and HTS-1 (erosional scar) seeps. This indicates that the additional WRD 
material increases the concentrations delivered to the underlying aquifer, weU above those 
concentrations contributed by the erosional scar. Although WRD leachate can supply greater 
metals concentrations to ground water than erosional scars, erosional scars can also release high 
metals concentrations to ground water which may discharge to local surface water. 

Water samples GHS-1, from CapuUn Canyon WRD seepage (considered the worst water quaUty 
sample reviewed); GHS-2, from a nearby borehole; and GHS-3 are similar. This cortelation 
supports a hydrological connection between waste rock dump seepage and the immediate ground 
water. 

Hutchison (April 23, 1997) contends that natural factors cause the Red River seeps and if ground 
water contamination did exist, it would not effect the river due to attenuation. Samples GHS-1, 
GHS-2 and GHS-3 appear to substantiate ground water contamination from CapuUn Canyon WRD 
infiltration. Red River seep water quality indicates that although attenuation appears to be a factor 
in seep discharge concentrations, seeps considered hydrologically connected to the probable 
sources (WRD and erosional scar) discharge high metals concentrations to the river. In 
addition, ground water samples from monitor wells and anoxic alkaline trenches (located 
immediately up gradient of seeps) document that ground water has a lower pH and higher 
concentrations of metals than the hydrologically connected seep discharge, indicating that seep 
discharge is not a tme indication of immediate ground water quaUty, 
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4,5.4 GROUND WATER QUALITY 

GeneraUy within the vaUey fill aquifer, ground water acidity, sulfates, and metals concentrations 
increase down gradient along the river. However, bedrock well MW-7 has the lowest pH and 
highest sulfate, TDS, and metals concentrations recorded; with much greater values than the other 
ground water weUs, The MW-7 water quality values are similar to the CapuUn Canyon and 
GoathiU Gulch (CCS-1 and GHS-1) waste rock seepage concentrations. The perched nature ofthe 
bedrock aquifer in the immediate area apparently causes a longer ground water residence time, and 
therefore, greater concentrations, 
* 

The remaining bedrock wells have a pH around 7,0, with the exception of MW-11 (pH 5.6), which 
is completed below the South Sugar Shack waste rock dump. MW-1 OB (bedrock weU, 7.9 pH) is 
located immediately down gradient of MW-11 and exhibits lower concentrations of metals than 
MW-11. The low pH and high metals concentrations for MW-11 is probably a result of infiltration 
from the WRD. MW-IOC (upper valley fill aquifer) water quality (pH 4.7) and ground water level 
indicate that the upper valley fill aquifer appears to be hydraulically separated from the lower 
aquifers to some degree. Therefore, there exists support for a ground water flow direction toward 
the topographic low (the Red River) within the upper valley fill aquifer. 

5.0 CONCLUSIONS 

The most probable sources for the continuing degradation ofthe Red River watershed through seep 
discharge of high metals concentrations are the Molycorp WRDs and the naturally occurring 
erosional scars. The "most probable" source, indicating that it is the source within a reasonable 
degree of certainty, has been a defensible argument in the past through specific sampUng for 
verification. Verification of a source requires a comparison of a suspect facility's product or waste 
stream constituents with contaminants found in ground water and/or surface water. If a cortelation 
exists between facility constituents and contamination, additional support for a hydrological 
connection is required through water quaUty, geological and monitor weU evidence. 

5.1 TAILINGS PONDS 

Water quaUty samples coUected from tailings pond leachate, ground water, and Red River seeps 
indicate that the only probable source for elevated sulfate and metals concentrations found in 
ground water in this area are the tailings ponds. Ground water samples, which were coUected from 
up and down gradient ofthe tailings ponds, document infihration of pond leachate to the underlying 
shallow aUuvial aquifer, A cortelation exists between ground water quaUty below and down 
gradient ofthe ponds. Monitor well ground water elevations show a ground water gradient to the 
river, USGS gage station data indicate the reach adjacent to the tilings ponds is a gaining stream 
suppUed by ground water. Therefore, support exists for a ground water hydrological connection 
between the ponds and the river. However, although several ground water samples taken 
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immediately down gradient ofthe ponds show sulfate and metals concentrations above NMGWS, 
seeps along the river discharge concentrations below NMGWS and NMSWS. There is insufficient 
information to document a ground water discharge of metals concentrations above NMGWS and 
NMSWS to the river in this area. 

5.2 MOLYCORP MINE SITE 

Naturally occurring erosional scars (exposed and located below some WRDs) and WRDs are the 
most probable sources of low pH and high metals discharge to the local watershed environment. 
Red River water quality and a localized concentration of acidic, high metals seeps indicate that the 
general area ofthe source is within the Molycorp boundary. Geochemical analysis of erosional scar 
and WRD leachate indicates similar geochemical signatures. Monitor well ground water samples 
support a cortelation between ground water chemistry and WRD and erosional scar leachate 
chemistry. USGS gage station data indicate ground water flow to the river. Although attenuation 
appears to be a factor for seep discharge, a correlation exists between seep and ground water 
quaUty. Therefore, verification has been adequately established to support a ground water 
hydrological connection between the two sources and Red River seep discharge. However, the 
percentage of constituent concentrations or discharge volume supplied by each probable source to a 
specific seep could not be determined using the available data. 
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SAMPLE SOURCE 

#1 R/R Below 
Highway Bridge 

#2 Spring N. Side R/R 

#3 Field Drainage to 
R/R 500'E. of 002 

#4 Field Drainage to 
R/R450'E. o f002 

#5R/R300 'E. of 002 

#6 Outfall 002 

#7 Field Drainage 
7 5 W o f 0 0 2 

#8 R/R Above Questa 
Spring 

#9 Near Questa Springs 
SE of Cone.Box 

#10 Near Questa Springs 
End of Old Pipe 

#11 R/R 500'W. of 
Questa Springs 

TABLE 1 (1 OF 2) 

WATER QUALITY SURVEY ALONG RED RIVER 
BETWEEN STATE ROAD 522 AND FISH HATCERY 

APRIL 12, 1993 

(TAKEN FROM VAIL, October 1994) 

TOT 
PH ALK F TDS S04 TSS 

DIS. 
f^O AL 

SUS. 
CD AL FE PB CU 2N MN 

7.23 38 0.84 255 119 31 <.03 <.5 <.005 7.8 0.594 <.1 0.036 0.250 

6.76 90 0.55 247 92 20 c.03 <.5 <.005 0.5 0.543 <.1 0.007 0.021 0 02 

7.44 99 0.60 246 92 7 0.20 <.5 <,005 <.5 0.405 <. l <.005 0.047 0.05 

8.22 94 0.46 648 172 6 <.03 <.5 <.005 <.C 0.115 <.1 0.008 0.012 0.05 

7.60 43 0.90 240 118 22 <.03 <.5 <.005 8.0 0.569 <.1 0.028 0.222 0 88 

7.26 152 1.90 1764 840 2.0 1.80 <.5 < 005 <.5 0.102 <. l <.005 0.010 1.40 

7.20 165 0.80 727 228 39 0.20 <.5 <.005 2.7 1.090 < . l 0.009 0.0 17 0.03 

7.14 50 0.88 268 141 21 <.03 <.5 <.005 6.2 0.573 < . l 0.029 0.207 0 88 

7.02 158 0.38 1094 504 88 <.03 <.5 <.005 8.5 2.940 <.1 0.016 0.047 0.07 

7.50 177 0.60 576 210 7 <.03 <.5 <.005 <.5 <.05 < . l o. 005 0.010 0.01 

7.45 54 0.90 269 138 22 <.03 <.5 <.005 3.10 0.618 <.1 0.033 0.215 0.88 



TABLE 1 (2 OF 2) 

#12 Spr ing-N. Side 
R/RSta. 4 7 f 2 0 

#13 R/R Sla. 47 + 70 
Above Hatchery 

/ l \4 Spring S. Side 
R/RSta. 36»80 

/r'ISSpring N. Side 
R/RSta. 3 6 f 4 0 

#16R/RSta. 

#17 Hatchery Inlet 
Cold Water 

#18 Hatchery Inlet 
Warm Water 

# 1 9 Seep Water in 
Irrigation Ditch Above 
002 Line X @ Road 

WATER QUALITY SURVEY ALONG RED RIVER 
BETWEEN STATE ROAD 522 AND FISH HATCERY 

APRIL 12. 1993 

SAf^PLE SOURCE PH 
TOT 
ALK F TDS S04 TSS 

DIS. 
I^O AL 

SUS. 
CD AL FE PB c y ZN MN 

6.94 82 0.80 271 115 47 <.03 <.5 <.005 1.70 2.36 <.1 0.011 0.046 0.13 

7.45 51 0.90 259, 128 22 <.03 <.5 <.005 3.00 0.590 <.1 0.026 0.206 0 83 

8.14 82 0.80 304 126 <1 <.03 <.5 <.005 <.5 <.05 <.1 <.005 0. 005 0.01 

7.26 80 1.10 145 20 <1 <.03 <.5 <.005 <..5 <.05 <. l <.005 <.005 <.0 

7.80 49 0.90 247 129 24 <.03 <.5 <.005 3.10 0.527 <. l 0.024 0.191 0.781 

7.14 43 0.64 176 80 

7.87 77 1.10 284 63 

7.73 174 0.54 1304 660 

<.03 <.5 <.005 <.5 0.138 <.1 <.005 <.005 <.0 

#20 Molycorp Drain 
Below culver Above Ditch 8.10 153 190 1702 790 

<.03 <.5 <.005 <.5 0.181 <.1 <.005 0.010 <.0 

<.03 <.5 <.005 <.5 0.160 <.1 <.005 0.013 0.05 

1.70 <.5 <.005 4.00 2.4 <.1 0.016 0.010 2.00 



TABLE 2 
1994 MONITOR WELL WATER QUALITY DATA FOR TAILINGS AREA 

MOLYCORP. INC. - QUESTA. NEW MEXICO 
(Page 1 of 3) 

(TAKEN FROM SOUTH PASS RESOURCES, A p r i l 1 3 , 1995) 

MONITOR 

Wtl.l. 

EW-J 

EW-2 

EW-2 

EW-} 

EW-3 

EW-4 

EW-4 

MW-J^ _ 

MW-2 

MW-3 

MW-4 

MW-7A 
MW-7C 

MW-9A 

MW-10 

MW-11 
MW-llAB 

MW-12 

MW-A 

MW-C 

CH 

SAMl'1.1-: 
DAIK 
1994 

7-Nov 

8-Nov 

17-Nov 

8-Nov 

19-Nov 

7-Nov^ 

16-Nov 

7-Nov_ 

7-Nov 

8-Nov 

8-Nov 

7-Nov 

9-Nov 

8-Nov^ 

9-Nov 

9-Nov 

7-Nov 

7-Nov 

7-Nov 

8-Nov 

WEI.L Tl) 
(feet) 

157 

204 

NA 

78 

NA 

58 

NA 

100 

go 
60 

96 

90 

146 

44 

129 

249 

NA 

234 

38 

Corrected 
DEKril 7 0 

WATER 
(feel) 

83.00 

147.91 

NA 

57.74 

NA 

18.49 

NA 

53.17 

22.07 

19.97 

40.77 

58.84 

111.79 

26.30 

26.23 

191.93 

NA 

128.11 

30 58 

1 80 

NA 

DEPTH TO 
PUMP 

INTAKE 

(f«0 

102 

170 

NA 

70 

. NA 

50 

NA 

80 

60 

55 

65 

80 

135 

35 

100 

210 

NA 

210 

NA 

NA 

NA 

pl l ( l ) 

7.50 

7.48 

NA 

7.48 

NA 

7.78 

NA 

7.28 

7.96 

7.38 

7.61 

7.50 

7.10 

7.32 

8.16 

7.00 

NA 

NA 

7.28 

7,24 

7.97 

CONDUC
TIVITY (1) 

(uhmos) 

1,460 

850 

NA 

1.135 

NA 

650 

NA 

1,322 

1,701 

1,679 

1.157 

1,565 

2,160 

1.021 

236 

440 

NA 

NA 

1,332 

1,902 

539 

rEMP(i) 
("C) 

NA 

12.9 

NA 

II.4 

NA 

11.6 

NA 

NA 

NA 

12.4 

12.3 

11.9 

12.4 

13.1 

12.3 

19.8 

NA 

NA 

NA 

NA 

13.5 

CAR BO 
-NATE 
(mgn.) 

<1 

<1 

<1 

<1 

<I 

<I 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

UICARDO 
-NATE 
(mg/l.) 

156 

122 

118 

110 

136 

152 

156 

136 

80 

183 

184 

126 

124 

174 

77 

82 

79 

120 

154 

185 

206 

HYDR
OXIDE 
(mg/I.) 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

TOTAL ALK 
(mg/L) 

156 

122 

118 

110 

136 

152 

156 

136 

80 

183 

184 

126 

124 

174 

77 

82 

79 

120 

154 

185 

206 

CHLORIDE 
(mg/L) 

23 

4.8 

4.6 

17 

18 

26 

26 

14 

15 

18 

7.3 

16 

16 

20 

1.6 

10.3 

10.1 

5.1 

14 

19 

2.3 

FLUORIDE 

(men.) 

0.25 

0.49 

0.5 

0.16 

0.19 

0.21 

0.2 

0.27 

096 

0.44 

0.73 

0.18 

0.17 

0.44 

0.36 

1.28 

1.29 

0.46 

0.35 

1.16 

0.71 

NITRAIE 
{mens) 

0.72 

0.2 

0.38 

0.6 

049 

0.35 

0.36 

0.45 

<0.06 

0.31 

0.24 

0.72 

0.32 

0.33 

0.27 

0.39 

NA 

NA 

0.37 

<0.06 

0.44 

SUFATE 
(men.) 

620 

96 

90 

440 

410 

150 

160 

61U 

860 

780 

460 

730 

790 

680 

35 

58 

58 

66 

560 

970 

75 

n?TcoNDUCTlVlTYANDTEMPERAn;RE WERE RECORDED WHEN SAMPLED 

' ; : U K C r . r p l E S TAKEN BV SPRI. ANALYTICA.. RESULTS FROM MOLYCORP. 

NA-NOT AVAILABLE 

()OI 0 5 XI S 
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TABLE 2 

1994 MONITOR WELL WATER QUALITY DATA FOR TAILINGS AREA 
MOLYCORP, INC. - QUESTA, NEW MEXICO 

(Page 2 of 3) 

MONITOR 
WELL 

EW-1 

FW-l 

EW-2 

EW-3 

EW-3 

EW-4^ 

EW-4 

MW-1 

MW^2_ 

MW-3 

MW-4 

K4U/ 7 A 

MW-7C 

MW-9A 

MW-10 

MW-11 

MW-11 A D 

MW-12 
MW-A 

MW-C 

CH 

IDS 
(mg/l.) 

1 200 

240 

290 

830 

750 

440 

450 

1,400 _ 

1,400^ 

890 

1 300 

1,300 

1,200 

150 

200 

770 

260 

1,000 

1 700 

340 

SILVER 
(nig/L) 

<0.10 

<0.10 

<0.010 

<0.10 

<0,010 

<0.10 

<0.010 

«).10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0.10 

<0 10 

<o.io 
<0.10 

<0.10 

AI-UMINUM 
(mB/L) 

<0.05 

<0.05 

<0,05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

^ <0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

ARSENIC 
(mg/L) 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.()05 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

0 . 0 0 5 

<0.005 

<0.005 

BARJUM 
(mg/L) 

0.053 

0.068 

0.065 

0.074 

0.054 

0.065 

0.068 

0.025 

0.022 

0.032 

0.084 

0.028 

0.028 

0.061 

0.038 

0.014 

0.015 

0.096 

0.03 

0.04 

0.059 

BERYLUUM 
(n<g/L) 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.0()4 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0.004 

<0,004 

<0.004 

0 . 0 0 4 

O.004 

CALCIUM 
(mg/L) 

240 

59.4 

57.8 

179 

158 

101 

104 

207 

241 

264 

166 

273 

279 

247 

28.2 

28.6 

2 8 5 

47.1 

214 

334 

48.5 

CADMIUM 
(mg/L) 

O.0005 

O.0005 

0.0036 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

O.0005 

COBALT 
(mgrt.) 

O.O 10 

o . o 10 

o . o 10 

o . o 10 

o . o 10 

o . o 10 

o . o 10 

o . o 10 

o . o 10 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

0 , 0 1 0 

O.OIO 

CHROMIUM 
(rogrt,) 

O O I O 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO , 

O.OIO 

COPl'ER 
(mg/L) 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

0.012 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

IRON 
(mg/L) 

O.050 

O .050 

O . 0 5 0 

O .050 

O . 0 5 0 

O.050 

O.050 

0.068 

4 6 

0.07 

O .050 

O.050 

0 . 0 5 0 

O.050 

O.050 

O.050 

O .050 

O .050 

0.066 

O .050 

O .050 

MERCURY 
(mg/L) 

O.0002 

O.0002 

O.0002 

O.0002 

O.0002 

0 . 0 0 0 2 

O.0002 

O.0002 

0 . 0 0 0 2 

O.0002 

O.0002 

0 . 0 0 0 2 

O.0002 

O.0002 

O.0(X)2 

O.00()2 

0 . 0 0 0 2 

O.0002 

O.0002 

O.0002 

O.0002 

NOTES; 

n ) PH CONDUCTIVITY AND TEMPERAIVRE WERE RECORDED WHEN SAMPLED. 

' « S ^ P L E S TAKEN BV SPRI. ANALYTICAL RESULTS FROM MOLYCORP. 

NA-NOT AVAILABLE 
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TABLE 2 

1994 MONITOR WELL WATER QUALITY DATA FOR TAILINGS AREA 
MOLYCORP. INC. - QUESTA, NEW MEXICO 

(Page 3 of 3) 

MONlR»R 
WELL 

FW-1 

EW-2 

EW-2 

EW-3 

EW-3 

EW-4 

EW-4 

MW-1 

MW-2 

M W - 3 _ 

MW-4 

MW-7A 

MW-9A 

MW-10 

KJIU/ . I I AR 

MU/. 17 

M W - A 

/ ^L l 
L H 

POIA-SSIUM 
(mg/L) 

3.7 

2,3 
3 6 

2 6 

1}. 
1.5 

2.1 

3 0 

3.1 

j . 5 

2.6 _ 

3 9 

__1.7 

1.3 

2.8 

2 6 

2 9 

2 8 

2 1 

I 2 

MAGNESIUM 
(mg/L) 

47.9 

10 4 

10 

31.8 

27.8 J 
j7^8 

18.1 

41.2 

52.2 

48.6 

32.7 

47.1 

48.4 

45.5 

4.4 

8.6 

8.6 J 

8.5 

35.7 

56.1 

9.4 

MANGANESE 
(mg/L) 

0.017 

0.169 

0.138 

0.056 

0.036 

O.OIO 

0.019 

0.035 

0.37 

0.032 

O O I O 

O.OIO 

O.OIO 

0.111 

O O I O 

O.OIO 

O.OIO 

O.OIO 

0.04 

0.774 

O.OIO 

MOLYBDENUM 

(men-) 

O . 0 2 

O . 0 2 

O . 0 2 

O . 0 2 

O . 0 2 

O . 0 2 

O . 0 2 

0.04 

1.7 

O . 0 2 

0.21 

O . 0 2 

O . 0 2 

O . 0 2 

O . 0 2 

0.06 

0.06 

0.02 

0.63 

1.12 

O . 0 2 

SODIUM 
(mg/L) 

41.7 

20.0 

19.6 

28.6 

28.9 

15.5 

16 

55.4 

95.6 

71.6 

64.2 

39.5 

45.1 

66.0 

14.7 

25.8 

25.7 

24,5 

50.6 

82,2 

57.8 

NICKEL 
(mg/L) 

O.020 

O.020 

0 , 0 2 0 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 

O.020 
1 

O.020 

O.020 

O.020 

LEAD 
(men.) 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

O.002 

ANTl . )NY 

(men-) 

O.05 

O . 0 5 

O . 0 5 

O . 0 5 

O . 0 5 

O .05 

O . 0 5 

O .05 

O . 0 5 

O .05 

O.05 

<005 

O .05 

O .05 

O .05 

O .05 

O . 0 5 

O.05 

O . 0 5 

O .05 

O . 0 5 

SELENIUM 
(men.) 

O.005 

O.005 

O.005 

0 , 0 0 5 

O.005 

O.005 

O.005 

O.005 

O.005 

O.005 

O.005 

O.005 

O.005 

O.005 

O.OIO 

O.005 

O.005 

O.005 

O .005 

O.005 

O .005 

SILICON 
(men.) 

13.8 

15.7 

17.3 

12.4 

11.9 

12.4 

12.7 

II .9 

1.8 

10.3 

10.3 

12.3 

12.1 

10.5 

10.8 

15.5 

15.5 

13.6 

10.9 

11.6 

9.8 

THALLIUM 

(men.) 

O.005 

O.005 

O .005 

O.005 

O .005 

O .005 

O .005 

O.005 

O.005 

O.005 

O.005 

O .005 

O.005 

O .005 

O.005 

O .005 

O .005 

O .005 

O .005 

O . 0 0 5 

O .005 

VANADIUM 
(mg/L) 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O O I O 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

O.OIO . 

O.OIO 

O.OIO 

O.OIO 

OOI 

O.OIO 

O.OIO 

O.OIO 

O.OIO 

ZINC 
(men.) 

O.050 

O .050 

0.091 

O . 0 5 0 

0.364 

O .050 

0.364 i 

O .050 

O . 0 5 0 

O . 0 5 0 

O.05U 

0 . 0 5 0 

O.O 50 

O . 0 5 0 

O . 0 5 0 

O . 0 5 0 

O . 0 5 0 

O.050 

O.050 

O .050 

0.946 

NOTES: 

n , pH CONDUCTIVITY AND TEMPERATVRE WERE RECORDED WHEN SAMPLED. 

ioURCrSAMPLES TAKEN BY SPRI. ANALYTICAL RESULTS FROM MOLYCORP. 

NA-NOT AVAILABLE 

o o t 05.XIS 
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TABLE 3 

WATER QUALITY DATA FOR THE RED RIVER - (SPRI, MAY 1994) 
MINE AREA - MOLYCORP. INC. - QUESTA, NEW MEXICO 

(Page I of 4) 
(TAKEN FROM SOUTH PASS R E S O U R C E S , A p r i l 2 1 , 1 9 9 5 ) 

Sample 
ID 

BC-1 
BC-2 
BCS-I 
BOS-1 
CCS-1 
CCS-2 
CCS-3 
CCS-4 
CCS-5 
CCS-6 
CLB-1 
ECCS-1 
ECCS-2 
EGHS-1 
GHS-1 
GHS-2 
GHS-3 
HCS-1 
HCS-2 
HCS-3 
HTS-1 
MC-1 
PC-1 
POS-l_ 
RR-1 
RR-2 
RR-3 
RR-4 
RR-5 

Spring. W ride of BobiU Ctnipground 

Middle lump Capulin Canyon 

Spring drainage W aide Capulin Canyon 

Seep, Capulin Canyon S cf adit 

Culvert drain W aide of Capulin Canyon 

I Seep. 200' E Capulin Canyon 

Columbine Cfeek-200' up ftom confluence 

Sample Description 

BC 73' N of High St bridge 

BC 500' S of Spring flow from BCS-1 

Spring. 1.2 mi. N High St. 

Adit W aide Capulin Canyon 

I Seep near rivg. E af Capulin Canyon 

Seep S of Hwy 38. E of Capulin Canyon 

Seep. S of Hwy 38. E of Ooalhill 

[Seepage Goal Hill dump 

Seep from bore hole tOHSl 

Natural leep from volcanic rotk 

aeepa. Upper Hanson Creek Canyon 

aeep, downgradient frwn HCS-1 

s « p S of Hwy 38. W Hanaon Creek 

Upper Hot-N-Tot Canyon 

MaHeOc Creek-Alpine Lodge 

[pioneer Creek, Arrowhead Lodge 

aeq». Portal Springy W of mine portal 

BR W of confluence w/BitCifc 

RR 50' E of BC Confluaioe 

RRbdiind Alpine Udgp 

PR- Gooae Lake Rd/Eaat RR 

RR. Hot-N-Tot Creek/upalream 

pH 
Meter 

6.40 
6.55 
4.42 

2.86 
6,86 
7,34 

7,40 
7,58 
7,53 

"7.73 
7,45 

pH 
Strip 

5.0 
5.5 
5.0 
6.0 
3.0 
7.0 
4.0 
4.0 
4.0 
3.0 
6.5 
6.5 
4.0 
7.0 
2.0 
2.0 

2.5 
2.5 
4.0 
2.3 
6.0 
7.0 
4.5 
6.0 
6.5 
6.0 
7.0 
7.0 

Temp 

(n 
44.9 
43.6 
44.7 
61.0 
50.9 
56.9 
45.1 
48.2 
66.7 
73.7 
57.7 
60.5 
62.0 
55.6 
69.1 
73.0 

44.2 
50.6 
77.0 
48.2 
52.2 
45.1 
54.4 
43.8 
45.9 
48.2 
43.5 
47.0 

Conduc
tivity 

(uhmos) 

49.8 
66.2 
478.0 
605.0 
13,440 
260.0 
2,960 
1,775 
1,700 
2,430 
134.0 
580.0 
1,752 
810.0 
11,140 
11,350 

5,520 
5,390 
1.232 
2,670 
80.4 
107.0 
1.900 
99.3 
108.0 
93.7 
130.0 
144.0 

Total 
Alkalinity 
(mg/L) 

20 
18 

44 

54 

49 
26 

47 

22 
43_ 
V' 
43 

70 
51 
47 
59 

TDS 
(mg/L) 

82 
78 
530 
737 

24.950 

416 
2,686 
1,193 
1,896 
2,673 

70 
413 
913 
843 

23,890 
17,623 
11,980 
6,493 
6.230 

1.773 
2.610 

96 
9 4 _ 

1.800 

82 
88 
92 
98 
100 

TSS 
(mg/L) 

26 
10 
<1 
8 

8 
107 
295 
12.7 

3.7 
6.4 

1 

30 

29 
94 
13.6 
7.6 
<I 
43 
16 
15 
34 
4 

18 

22 
n 

'32" 

Aluminum 
Susp. 

(mg/L) 

0.75 
<5 
<.5 
<.5 
1.00 
2.80 
1.60 
<5 
<.5 
<.5 
<.5 
<.5 
<.5 
<5 
0.97 
1.70 
1.30 
<5 
<.5 
<5 
<,5 

0.65 
<5 
<5 
<5 
<5 

<."5 

0.75 

Aluminum 
Dis. 

(mgn.) 

0.60 
0.60 
5.20 
<.5 

1.310 
2.2 

53.6 
23.2 
74.8 
116.2 
<.5 
<.5 
73 
<.5 

1,183 
1,125 
645 
185.4 
154 
2.6 

97.8 
0.60 
0.50 
21.3 
0.50 
0.50 
0.50 
<5 

0.50 

Fluoride 
(mg/L) 

0.15 
0.12 
0.30 
0.32 
53.30 
0.62 
12.00 
5.70 
9.80 
13.00 
0.18 
1.50 
5.20 
0.47 
36.70 
43.30 
26.00 
15.00 
15.60 
1.40 
2.30 
0.25 
0.10 

153.00 
0.86 
0.08 
0.10 
0.10 
0.11 

Iron 
(mg/L) 

2.70 
1.00 
<.0I 
0.16 

258.30 
11.72 
25.20 
2.35 
0.21 
7.68 
0.34 
0.32 
0.79 
0.15 

257.00 
252.00 
250.00 
177.90 
164.80 
0.4.1 

212.KO 
1.20 
0.70 
8.24 
1.10 
0.80 
2.10 
0.70 
2.20 

ouioe.XLS 



Sample 

ID 

RR-6 
RR-7 
RR-8 
RR-9 
RR-10 
RR-11 
RR-12 
RR-13 
RR-14 
RR-I5 
RR-16 
SGS-1 
SSC-1 

TABLE 3 

WATER QUALITY DATA FOR THE RED RIVER - (SPRI, MAY 1994) 
MINE AREA - MOLYCORP, INC. - QUESTA, NEW MEXICO 

(Page 2 of 4) 

Sample Description 

RR. llot-NTot Creek/dwnstream 

RR down from Sulpher Gulch 

RR upstream from mill gate 

RR. ^Off up 6x)m Hanion Creek confluence 

RR.dowMlream of Portal Spring* 

RR. Down fmm Hanson Creek confluence 

RR 100' E of Columbine Creek Confluence 

RR. highway bridge W of Columbine Creek 

RR up from Goathill Oulch 

RR down from Goathill Oulch 

RR Queau Ranger Station 

Sulpher Oulch^pring pond 

tet». S of weal end Sugar Shack South 

pH 
Meter 

7.52 
7.48 
7.53 
7.46 
7.46 
7.51 

6.65 

pH 
Strip 

6.5 
7.0 
6.5 
7.0 
7.0 
6.5 
6 5 
6.5 
6.5 
7.0 
6.5 
7.0 

Temp 
( P ) 

48.0 
62.0 
57.0 
54.5 
54.5 
51.5 
55.5 
55.5 
58.1 
57.0 
54.0 
75.5 

5.0 55.0 

Conduc
tivity 

(uhmos) 

145.0 
122.0 
129.0 
144.0 
196.0 
1770 

Total 
Alkalinity 
(mg/L) 

43 
48 
56 
53 
48 
61 

196.0 
196.0 

241.0 
224.0 
I7I.0 
753.0 

2.350 

48 
50 
42 
52_ 
41 

83 
33 

TDS 
(mg/L) 

92 
108 
106 
104 
112 
104 
213 
163 
123 
130 
150 
620 
2,017 

TSS 
(mg/L) 

34 
49 
57 
31.2 
61.2 
17.6 

58 
54 
52 
62 
106 
6.5 
214 

Aluminum 
Susp. 

(mg/L) 

0.60 
0.75 
0.50 
<.5 
1.60 
< 5 
0.54 
0.54 
0.72 
0.83 
0.83 

Aluminum 
Dis. 

(mg/L) 

<5 
<.5 
0.60 
<.5 
<.5 
<.5 
0.6 
<.5 
<.5 
<.5 
<.5 

<.5 
2.20 

<.5 
5.3 

NOTES: 
Sampling by SPRI. analytiol lesulU from Molycorp. Inc. 

( n - pH Strip TemperaHif. and Conductivity wwe me.iu.~l Held mea«.r«nents. 

All samples are total metals except Alum, Suspended and Alum, Dissolved 

< symbols are detection limits. 

Fluoride 
(mg/L) 

O.ll 
0,16 
0.12 
0.13 
0.20 
0.11 
0.30 
0.20 
0.32 
0.32 
0.35 
1.30 

92.00 

Iron 
(men.) 

1.90 
2.10 
2.14 
1.70 
2.41 
1.29 
2.35 
1.80 
2.05 
2.24 
2.72 
0.75 
<.0I 

ooi-ooxts 

http://me.iu.~l


TABLE 3 
WATER QUALITY DATA FOR THE RED RIVER - (SPRI, MAY 1994) 

MINE AREA - MOLYCORP, INC. - QUESTA, NEW MEXICO . • ' 
(Page 3 of 4) 

Sample 
ID 

BC-1 

BC-2 

BCS-1 

BOS-1 

CCS-1 
CCS-2 

CCS-3 

CCS-4 

CCS-5 

CCS-6 

CLB-1 

ECCS-I 

ECCS-2 
FGHS-l 

GHS-1 

fiHS-2 

riHS-3 

wr^-i 
Hr<\-9 

Hr<j-i 

HTS-1 
M r . i 

PT.I 

pn<2-i 
D P . I 

DD.') 

D D . l 

RR-4 

RR-5 

Ferrous 
Iron 

(tngfy.) 

• 

7.0 

<1.0 

' 

8!o 
10.0 " 

1 
1.0 
2.0 

— 1 

7.0 

Lead 
(mgA,) 

0.003 

0.002 

<.002 

<.002 

<.002 

0.036 

0.078 

<.002 

0.004 

0.003 

<.002 

<.002 

0.003 

<.002 

<.010 

<.010 

0.017 

0.004 

<.002 

0,004 

0,009 

<,002 

<,002 ^ 

<,002 

<,002 

<.002 

0.004 

<.002 

0.003 

Manganese 
(mg/L) 

0.041 

0.034 

1.360 

<.01 
416.20 

0.213 

12.600 

10.300 

28.900 

13.600 

<.01 

<.01 
8.740 

<.01 
239.50 

263.80 

22,00 

20,300 

17.100 

0.445 

6.250 

0.054 

0.036 
6.830 

0.033 

0.039 

0.086 

0.030 

0.065 

Zinc 
(tng/L) 

0.025 

0.025 

0.491 
0.060 
146.00 

0.149 

6.960 

2.620 

7.600 

4.470 

0.022 

0.115 

2.820 

0,042 

82.70 

86.40 

4.22 

3,740 

3.880 

0.183 

2.960 

0.043 

0.014 

2.490 

0.048 

0.012 
0.018 

0.006 

0.022 

Copper 
(mg/L) 

0.03 

0.02 

0.18 
0.01 

15.3 
0.024 

0.162 

0.21 

1.21 

0.998 

0.008 

0.01 

0.921 

0.009 

8.6 

8.5 

1.58 

0.512 

0.629 

0.025 

1.14 

0.02 

0.02 

0.05 

0.02 

0.01 

0.02 

0.01 

0.02 

Molybdenum 
(mgA.) 

<.02 

<.02 

<.02 

<.02 

<.02 
<.02 

<.02 

< 0 2 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

<.02 

0.03 

<.02 

<.02 

Sodium 
(mg/L) 

2.5 

2.7 

9.4 

13.1 
23.7 
9.5 

70.3 

30.9 

19.1 

30 

1.5 

9.8 

55.7 

9.5 

11.7 

18.4 

32.6 

17.8 

17.2 

48 

2.1 

3.9 

2 

26.2 

2.2 

2 

2.3 

1.9 
2.3 

Potassium 
(mg/L) 

<1.0 

<1.0 

1.5 

1.2 
<1.0 

2.6 

9.6 

2 

1.7 

3.5 

<1.0 

1.2 

3.5 

1.7 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

2.6 

<1.0 

1.4 

<I.O 

3.4 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

Clalcium 
(mg/L) 

6 

12.5 

48.9 
85.2 
504 

20.2 

348 

145 

118 

233 

17 

52.8 

138 

104.4 
444 

432 

504 

504 

454 

156 

55.9 

8.2 

19.8 

206 

17.7 

15.7 

17 

17 

Magnesium 
(mg/L) 

1.6 

3.5 

27.2 
21.5 

1.032 
4.2 

84 

38.5 

76.9 

65 

1.8 

12.7 
41 

23.1 

760 

704 

405 

274 

199 

18 

43.5 

3.1 

2.4 

16.6 

2.5 
2.4 

1 2.5 
2.2 ' 

2.5 

Silica 
(mg/L) 

P.O 

22 

46 

20 

92.4 

46.6 

76 

52 

112 

62 

14 

28 

28 

18 

104 

96.7 

102 

63.5 

75.9 

22 

100 

32 

15 

32 
14 

14 

17 

12 

14 

Chlorine 
(mg/L) 

2.5 

3 

5 

20 

30 

7.5 

14.5 

9.5 

9.5 

35 

2.5 
18.5 

95 

10.5 

37 

40 

15 

10 

16 

90 

16 

4.5 ^ 

5 

27 1 
4 

2.5 

4 

5 

5 

Cadmium 
(mg/L) 

<.005 

<.005 

0.005 

<.005 

0.75 

<.005 

0.021 

0.007 

0.036 

0.017 

<.005 

<.005 

0.015 

<.005 

0.381 

0.409 

<.005 

0.012 

0.013 

<.005 

0.012 

<.005 

<.005 

0.01 

<.005 

<.005 

<.005 

<.005 

<,005 

Sulfate 
(mg/l.) 

12 
13.7 

171 

217 

11.996 
56.8 

1.736 

541.7 

1.152 

1.649 

1.7 

1283 

669 

190 

13,312 

11,667 

7,763 

3.876 

3,436 

377 

848 

16.4 

20 

622 

7 

3 

13.8 

2.2 

17.4 

rxn-os.xis 



TABLE 3 

WATER QUALITY DATA FOR THE RED RIVER - (SPRI, MAY 1994) 
MINE AREA - MOLYCORP, INC. - QUESTA, NEW MEXICO 

(Page 4 of 4) 

Sample 
ID 

RR-6 
RR-7 
RR-8 
RR-9 
RR-10 
RR-11 
RR-12 
RR-13 
RR-14 
RR-15 
RR-16 
SGS-1 
SSC-1 

Ferrous 
Iron 

(mg/L) 

Uad 
(mg/L) 

0.003 
0.004 
0.004 
0.003 
0.004 
0.004 
0.004 
0.004 
0.006 
0.004 
0.014 
<.002 
0.026 

Manganese 

(mgA-) 

0.080 
0.080 
0.082 
0.064 
0.109 
0.048 
0.126 
0.078 
0.242 
0.213 
0,290 
0.252 
12.300 

1 

Zinc 
(mg/L) 

0.034 
0.030 
0.027 
0.202 
0.018 
<.005 
0.042 
0.031 
0.067 
0.062 
0.073 
0,099 
2,920 

Copper 
(mg/L) 

0,02 
0.02 
0.02 
0.01 
0.02 
0.02 

0.018 
0.016 
0.02 

0.018 
0.024 
0.01 

0.213 

Molybdenum 
(mg/L) 

<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
0.19 
0.88 

Sodium 
(mg/L) 

2.3 
2.8 
2.8 
2.6 
2.9 
2.6 
3 

2.9 
3 
3 

2.7 
17.6 
58.7 

Potassium 
(mg/L) 

<1.0 
1.0 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

1 
<1.0 
<1.0 

4 
5.3 

Calcium 
(mgA-) 

16.6 
20 

19.1 
18.6 
20.4 
18.5 
21.4 
21 
23 

22.8 
22.1 
119 
298 

Magnesium 

(rtitn.) 

2.4 
3.1 
3 

3.4 
3.9 
3.3 
4.6 
4.4 
5 

4.9 
4.5 
17.7 
13.5 

SiUca 
(mg/L) 

14 
16 
24 
14 
17 
20 
64 
18 
18 
20 
14 
24 
30 

Chlorine 
(mg/L) 

5 
5 

4.5 
5 
5 
4 

2.5 
3 
3 

3.5 
6.5 
2^.5 
72.5 

Cadmium 
(mg/L) 

<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
0.007 
<.005 
<.005 
<.005 
0.02 

Sulfate 

(mgA-) 

17.7 
15.9 
19.5 
14.5 
17.4 
11.4 
33.6 
23.5 
29.7 
34.7 
28.9 
160 

679.8 



TABLE 4 
MINE SITE MONITOR WELL GROUND WATER ELEVATIONS 

(FROM MOLYCORP) 

[MOLYCORP, INC. - QUESTA DIVISION | 
MMW WATER ELEVATIONS 

WELL 

MMW-2 

MMW-3 

MMW-7 

MMW-8A 

MMW-8B 

MMW-1QA 

MMW-10B 

MMW-10C 

MMW-11 

MMW-13 

MMW-14 

MMW-16 

1 P-' 

1 P-2 

1 P-3 

P-4A 

P-5A 

P-5B 

P-5C 

REFERENCE 
ELEVATION 

7700.05 

770V07 

8090.16 

7858.22 

7859.47 

7939.33 

7939.20 

7939.44 

8004.93 

8072.45 
1 

8166.50 

8139.66 

7827.08 

7822.34 

7842.71 

7834.36 

7834 

7840.37 

7840.18 

7840.29 

H20 
ELEV 

202/96 

7665.59 

7669.10 

8028.41 

7761.69 

7763.73 

7917.58 

7917.52 

7917.18 

7917.50 

7963.75 

0 

8057.03 

H2Q 
ELEV 

smofi 

7665.60 

7669.14 

8028.58 

7761.8 

7763.84 

7917.37 

7917.32 

7916.99 

7915.3 

7963.32 

0 

8056.86 

H20 
ELEV 

maoi 

7665.471 

7669.10 

8028.80 

7761.77 

7763.87 

7917.36 

7917.31 

7016.99 

7915.28 

7963.25 

8056.66 

[ = 

H20 
ELEV 
fioaafi 

7665.10 

7668.69 

8028.26 

7762.08 

n64.14 

7018.19 

7018.05 

7017.75 

7916.11 

7065.05 

8057.32 

H20 
ELEV 

goiofi 

7665.52 

7660.08 

8029.00 

7762.60 

7764.51 

7917.55 

7917.53 

7917.23 

7915.57 

7965.19 

8056.05 

H20 
ELEV 

7I2BI96 

7665.10 

, 
7668.69 

8029.00 

7762.06 

7764.14 

7018.19 

7918.05 

7017.75 

7016.11 

7065.05 

0 

8057.32 

H20 
ELEV 

BBim 

7665.52 

7669.08 

8028.26 

7762.60 

7764.51 

7917.55 

7917.53 

7917.23 

7915.57 

7065.19 

0 

8056.05 

1 UMU 

HZO 
ELEV 

iOSUSi 

7665.73 

7669.17 

8028.69 

7762.77 

7764.63 

7916.64 

7916.57 

7916.31 

7914.64 

7961.17 

0 

8053.86 

rELEV.XLS 

H20 
ELEV 
iizim. 

^ 65.41 

7668.79 

8028.71 

7762.07 

7763.76 

7911.40 

7911.25 

7011.29 

7909.74 

7947.13 

8106.14 

8053,33 

H20 
ELEV 

2Z1Z£9Z 

7665.49 

7668.89 

8028.59 

7761.80 

7763.57 

7909.49 

7909.32 

7909.48 

7908.07 

7945.30 

8106.28 

8053.24 

7805.43 

7806.24 

7811.46 

7810.72 

7809.89 

7872.07 

7817.68 

1 7816.19 

H20 
ELEV 
sfflaz 

7907.48 

7907.26 

7907.47 

7906.09 

7942.75 

8106.28 

DRY 

: 

H20 
ELEV 

SOlfflZ 

7665.95 

7669.44 

8028.46 

7761.99 

7763.75 

7907.17 

7906.9 

7907,1 

7005.61 

7941.86 

8106.28 

DRY 

7804.46 

7805.56 

7810.86 

7810.23 

7809.27 

7818.86 

7817.65 

1 7816.26 

H20 
ELEV 

40601 

7665.88 

7669.24 

8028.59 

7761.41 

7764.14 

7906.45 

7905.85 

7906.29 

7904.77 

7941.35 

8106.25 

MUD 

7805.08 

7B05.88 

7811.44 

' 7810.41 

7809.74 

7819.68 

7816.26 

1 7816.7S 

H20 
ELEV 

Bcaai 

7665.92 

7669.36 

8028.74 

7762.56 

7764.53 

7907.87 

7905.60 

7907.72 

7906.05 

7942.41 

8106.27 

MUO 

1 

H20 
ELEV 

g«sm7 

7665.26 

7668.78 

8028.58 

7762.62 

7764.72 

7915.41 

7915.20 

7914.94 

7913.82 

— 
7954.32 

8106.27 

MUD 

7804.08 

7804.90 

7816.15 

7814.36 

7813.89 

7823.82 

7821.83 

1 7819.66 

H20 
ELEV 

20201 

7665.04 

7668.50 

8028.46 

7762.05 

7763.52 

7016.10 

7916.00 

7915.99 

7914.43 

7956.64 

8106.28 

MUD 

7806.80 

7607.34 

7813.77 

7812.21 

7811.58 

7822.07 

7820.08 

1 7818.17 

H20 
ELEV 

fiOQOZ 
• 

7665.28 

7668.721 

8028.66 

7761.91 

7763.881 

7914 09 

7913.90 

7014.00 

7912.50 

7953.50 

8106.27 

MUD 

7807.56 

7807.95 

7813.78 

7812.45 

7811.85 

1 7821.43 

7819.69 

1 7817.83 



TABLE 5 

1994 MONITOR WELL WATER QUALITY DATA FOR MINE AREA 
MOLYCORP, INC. - QUESTA, NEW MEXICO 

(Page I of 3) 

(TAKEN FROM SOUTH PASS RESOURCES, A p r i l 2 1 , 1 9 9 5 ) 

MONITOR WELL 

MMW-2 

MMW-3 

IvlMW-7 

DUP-IIA(2) 

MMW-8A 

MMW-8B 

MMW-lOA 
• • — 1 

DUP-12B(3) 

MMW-lOA (4) 

MMW-IOB 

MMW-IOC 

VTMW-ll 

VfMW-13 

SAMPLE 
DATE 
1994 

8-Nov 

7-Nov 

7-Nov 

7-Nov 

8-Nov 

8-Nov 

8-Nov 

8-Nov 

19-Nov 

_ 7 - N o v j 

8-Nov 

7-Nov 

8-Nov 

WELL 

TD 

(feet) 

68 

140 

161 

NA 

178 

129 

144 

NA 

NA 

189 

50 

184 

145 

Corrected 
DEPTH TO 

WATER 

(fe«t) 

31.69 

27.76 

61.11 

NA 

96.77 

96.03 

21.70 

NA 

NA 

21.57 

21.80 

86.71 

105.98 

DEPTH TO 
PUMP 

INTAKE 
(feet) 

50 

80 

120 

NA 

140 

112 

100 

NA 

NA 

140 

40 

150 

130 

pH(l) 

4.90 

7.50 

4.40 

NA 

7.00 

6.40 

5.80 

NA 

NA 

7.90 

4.70 

5.60 

7.90 

CONDUC-
TivrrY(i) 

(uhmos) 

3,680 

3,970 

9,490 

NA 

2.860 

1,780 

2,400 

NA 

NA 

2,250 

2,000 

2,450 

2,280 

TEMP.(I) 
CC) 

7.9 

10.9 

17.2 

NA 

8.4 

7.1 

7.8 

NA 

NA 

10.1 

II.8 

15.7 

8.9 

CARBO 
-NATE 
(mg/L) 

<1 

<I 

<1 

<1 

<1 

<1 

<I 

<1 

<1 

10 

<1 

<I 

<1 

BICARBO 
-NATE 
(men.) 

<\ 

222 

<1 

<I 

165 

19 

<I 

<1 

<1 

<I 

<I 

<I 

200 

HYDR
OXIDE 
(mg/l.) 

<1 

<1 

<» 

<1 

<1 

<I 

<1 

<I 

<I 

66 

<1 

<1 

<I 

TOTAL 
ALK 

(m,S/L) 

<1 

222 

<1 

<1 

165 

19 

<1 

<1 

<1 

76 

<I 

<I 

200 

CHLORIDE 

(men.) 

6.8 

5.8 

21 

21 

8.7 

5.6 

27 

26 

26 

28 

20 

22 

14 

FLUORIDE 
(mg/L) 

24.0 

2.59 

1.12 

0.98 

2.72 

1.83 

11.2 

7.96 

8.28 

12.2 

15.4 

17.6 

1.67 

SULFATE 
(mg/L) 

2,100 

1,700 

10,400 

10,500 

1,300 

730 

1,100 

1,100 

1,200 

1,100 

880 

1,300 

770 

NOTES. 
(1) pH, coNDUcnvrrv AND TEMPERATURE WERE RECORDED WHEN SAMPLED. 

(2) - Dup 11A - DUPUCATE SAMPLE FOR MMW-? 

(3) - Dup I2B - DUPUCATE SAMPLE FOR MMW-lOA 

(4) - SAMPLED AFTER AQUIFER TEST 

NA-Not Available 
SOURCE: SAMPLES TAKEN BY SPRL ANALYTICAL RESULTS FROM MOLYCORP. 

00106.XLS 
NMED1194.XLS 



TABLE 5 

1994 MONITOR WELL WATER QUALITY DATA FOR MINE AREA 
MOLYCORP. INC. - QUESTA. NEW MEXICO 

(Page 2 of 3) 

MONITOR WELL 

MMW-2 

MMW-3 

MMW-7 

DUP-11A(2) 

MMW-8A 

MMW-8B 

MMW-lOA 

DUP-12Bf3) 

MMW-lOA (4) 

MMW-lOB 

MMW-IOC 

MMW-11 

MMW-13 

TDS 
(mg/L) 

3,400 

2,900 

16,000 

16,000 

2,200 

1,100 

1,700 

1,700 

1.700 

1.800 

1.400 

2,000 

1,400 

SILVER 
(mg/L) 

<0.10 

<0.10 

<0.50 

<0.50 

<0.10 

<0.10 

<0.10 

<0.10 

<0.010 

<0.10 

<0.10 

<0.10 

<0.10 

AMWINUM 
(mg/L) 

63.5 

0.75 

943 

961 

<0.05 

0.44 

33.4 

34.2 

3i:6 

8.74 

31.1 

56.3 

<0.05 

ARSENIC 
(mg/L) 

<0.005 

<0.005 

<0.05 

<0.05 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0,005 

<0.005 

<0.005 

<0.005 

BARIUM 
(mg/L) 

<0.010 

0.047 

0.108 

0.074 

0.103 

0.016 

<0.010 

<0.010 

<0.010 

0.034 

0.014 

0.016 

0.036 

BERYLUUM 
(men.) 

0.015 

<0.004 

0.104 

0.122 

<0.004 

<0.004 

0 .008 

0 .008 

0.006 

0.007 

0.007 

0.013 

<0.004 

CALCIUM 
(mg/L) 

501 

567 

544 

534 

466 

206 

275 

270 

245 

347 

204 

276 

316 

CADMIUM 

(men.) 

0.024 

0.0024 

0.096 

0.092 

0.002 

<0.0005 

0.028 

0.024 

0.0224 

0.025 

0.026 

0.036 

<0.00O5 

COBALT 
(mg/L) 

0.280 

0.089 

4.91 

4.99 

<0.010 

<0.010 

0.148 

0.137 

0.141 

0.074 

0.106 

0.266 

0.013 

CHROMIUM 
(mgO.) 

<0.010 

<0.010 

0.193 

0.17 

<0.010 

<0.010 

<0.010 

<0.010 

<0.0I0 

<0.0I0 

<0.0I0 

0.036 

<0.010 

COPPER 
(mg/L) 

0.088 

<0.010 

4.84 

5.04 

<0.0I0 

<0.010 

0.558 

0.58 

0.534 

0.179 

0.38 

0.919 

<0.010 

IRON 
(mg/L) 

50.8 

0.076 

384 

375 

2.84 

<0.050 

<0.050 

<0.050 

0.086 

0.101 

<0.050 

0.129 

0.198 

MERCURY 
(mg/L) 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<o.ooo: 
<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

<0.0002 

NOTES. 
(I) pH, coNDUcnvrry AND TEMPERATURE WERE RECORDED WHEN SAMPLED 

(2). Dup 11A - DUPUCATE SAMPLE FOR MMW-7 

(3) - Dup 12B - DUPUCATE SAMPLE FOR MMW-IOA 

(4) - SAMPLED AFTER PUMP TEST 
SOURCE: SAMPLES TAKEN BY SPRI. ANALYTICAL RESULTS FROM MOLYCORP. 

0O1-06.XLS 
NME01194 XLS 



TABLE 5 

1994 MONITOR W E L L WATER QUALITY DATA FOR MINE AREA 
MOLYCORP, INC. - QUESTA, NEW MEXICO 

(Page 3 of 3) 

MONITOR WELL 

M M W - 2 

M M W - 3 

M M W - 7 

L/Ur- i 1 " v»/ 

Ik/TXjfU/.RA 

kifX/fU/.RR 

MMW-lUA 

DUr- l / t J (3) 

MMW-IUA (4) 
kjnkjf\i7 i n n 

MMW-iui-

MMW-! 1 

MMW-13 

POTASSIUM 
(mg/L) 

10.8 

7.5 

1 12.0 

12.1 

38 

2 9 

2 8 

2 5 

3 7 

3 5 

2 8 

3 4 

5.4 

MAGNESIUM 
(mg/L) 

137 

96.2 

1250 

1230 

85.6 

55.5 

77.9 

76.7 

69.7 

80.3 

75.2 

133 

38.7 

MANGANESE 
(mg/L) 

52.1 

I 34.5 

72.1 

73.3 

7.15 

0.202 

13.8 

12.8 

13.1 

8.55 

16.3 

31.7 

1.02 

MOLYBDENUM 

(men.) 

<0.02 

<0.02 

<0.10 

<0.10 

<0.02 

<0.02 

<0.02 

<0.02 

<0.02 

<0.()2 

<0.02 

<0.02 

0.05 

SODIUM 
(mgO.) 

64.6 

103 

175 

178 

41.5 

33.9 

26.5 

26.4 

25.6 

25.8 

20.2 

25.5 

30 

NICKEL 
(mg/L) 

0.61 

0.236 

10.5 

10.7 

<0.020 

0.059 

0.325 

0.293 

0.279 

0.201 

0.0347 

0.593 

<0.020 

LEAD 
(mg/I.) 

<0.002 

<0.002 

0.10 

0.06 

<0.002 

<0.002 

<0.002 

<0.002 

0.004 

_ 0 ^ 2 I 

<0.002 

0.086 

<0.002 

ANTIMONY 
(mg/I.) 

<0.05 

<0.05 

<0.25 

<0.25 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

SELENIUM 
(mg/L) 

<0.05 

<0.005 

<0.025 

<0.025 

<0.005 

L.<0.005 

<0.005 

<0.005 

<0.005 

<0.05 

<0.005 

<0.005 

<0.005 

SILICON 
(men.) 

20.3 

7.6 

22.7 

22.6 

11.1 

17.3 

14.3 

14.0 

14.1 

12.8 

9.9 

14.2 

8.8 

THALLIUM 
(mg/L) 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

VANADPfl^ 
(mg/L) 

<0.010 

<0.010 

0.104 

0.106 

<0.010 

<O.OI0 

<0.010 

<0.010 

<0.0I0 

<0.010 

<0.010 

<O.OIO 

<0 010 

ZINC 
(mg/L) 

9.48 

1.36 

11.7 

11.9 

<0.050 

0.211 

229 

2.07 

2.68 

1.5 

3.2 

5.0 

0.222 

NOTES: 
(,) PK CONDUCnVrr^ /VND TEMPERAnniE W E R E RECORDED WHEN SAMPLED. 

(2) - Dup 11A = DUPUCATE SAMPLE FOR MMW-? 

(3) - Dup I2B - DUPUCATE SAMPLE FOR MMW-lOA 

t 4 \ . SAMPLED AFTER PUMP TEST 
S O I L V E : SAMPLES TAKEN BY SPRl. ANAI.VTICAL RESULTS FROM MOLYCORP. 

CX>1-06.XLS 
NMEDn94.XLS 
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FIGURE 1 (MODIFIED FROM NMED, March 1996) 



FIGURE 2 

(MODIFIED FROM MMED, M a r c h 1 9 9 6 ) 
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FIGUKE 3 

TAILINGS PONDS 

Topography and Sanple Locations (TAKEN FROM VAIL, October 1994) 

STREAM SUHVEY LOCATIONS 
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FIGURE 4 

MINE SITE TOPOGRAPHY 
Erosional Scars and WRDs 

REI·H<fNCf U ~ t. 5 !Of'OGRAPHIC MAPS OF OUESTAPND 
RED AIV~R NEW MEXICO DATED 1963 



MOLYCORP MINE SITE 
Questa, NM 

Pre-<nining activity 

Surface and Upper Valley Fill 
Groundwater Preferential Flow Paths 

(Surfer generated) 
USEPA Febnjary 10,1898 

Approx. Molycorp Boundary 

Open Pit \ 



MW-4 

FIGURE 6 

(TAKEN FROM VAIL) 
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FIGURE 7 

(TAKEN FROM SOUTH P A S S RESOURCES, A p r i l 1 3 , 1 9 9 5 ) 
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MINE SITE WATER SAMPLES 

CCS-4 
Capulin Sanyon Seep 

pK 4.0 
TDS 1193 mg/l 
Mg38 mg/l, A123 mg/l 
Fe2 ng/l, Cal45 og/l 

SO. 542 mg/l 

CCS-3 
Fr ictured Ryolite Seep 

pH 4.0 
TDS 2666 ng/l 
Mgd4 mg/l, M 5 4 mg/l 
Pe25 mg/l, Ca348 mg/l 
Kn84 mg/l, SO. 1736 mg/l 

Capulin Conxoo 

CCS-2,....Background 
Spring Drainage 
pH 7.0 
TDS 416 mg/l 
MgO.2 mg/l, A12 mg/l 
Fel2 mg/l, Ca20 mg/l 
SO, 57 mg/l 

ccr 1 
Seepage from Mine WRD 

pH 3.0 
TDS 24950 mg/l 
Mgl032 mg/l, A11310 mg/l 
Fe258 mg/l, Ca504 mg/l 
Mn416 mg/l, SO. 11996 mg/l 

MW-3 
B e d r o c k A q u i f e r 
pH 7 . 5 
TDS 2900 

96 m g / l , AA0.75 

FIGURE 8 

ccr.-5. 
Culvert Drain 
pH 4.0 
TDS 1896 mg/l 
Mg77 mg/l, A175 mg/l 
FeO.2 mg/l, Call8 mg/l 
Mn29 mg/l, SO, 1152 mg/l 

CCS-6 
S e e p 
pH 3.U 
TDS 2 6 7 3 rog/1 
Mg65 m g / l , A1116 m g / l 
Fe7 m g / l , Ca233 m g / l 
Mn6S m g / l , SO, 1649 m g / l 

(MODIFIED FROM SOUTH PASS RESOURCES, A p r i l 2 1 , 1 9 9 5 ) 

OHS-2 
Borehole Seepage 
pH 2.0 
TDS 1723 mg/l 
Mg704 mg/l, A11125 mg/l 
Fe252 mg/l, Ca432 mg/l 
Mn263 mg/l, SO, 11667 mg/l 

OHS-3. 
HCS-1 
Scar Seep 

Natural Volcanic Rock Seep pg 2.5 
pU 2.0 
TDS 11980 mg/l 
Mg405 mg/l, A1645 mg/l 
Fe250 mg/l, Ca504 mg/l 
Mn;i2 mg/l, SO, 7763 mg/l 

GHS-1 
Seepage Goathill WKD 
pH 2.0 
TDS 23890 mg/l 
Mg760 mg/l, All-183 mg/l 
Fe257 mg/l, 
Mn239 mg/l. 

Ca444 mg/l 
SO, 13312 mg/l 

• HTS-1 

TDS 6493 mg/i 
Mg274 mg/l, A118S mg/l 
Fel78 mg/l, Ca504 mg/l 
Mn20 mg/l, SO, 3876 mg/lg 

HCS-3 
Seep 
pH 4.0 
TDS 1773 mg/l 
Mgl8 mg/l, AJ3 mg/l 
FeO.4 mg/l, Cal56 mg/l| 
SO, 377 mg/l 

HCS-2 
Hot-N-Iol Seep 

Crack T D S 6230 mg/l 
Mgl99 mg/l, A1154 mg/. 
Fel65 mg/l, Ca454 mg/ 
SO, 3436 mg/l 

<<a 

ECCS-2 
Red River Seep 
pH 4.0 
TDS 913 mg/l 
Mg41 mg/l, A173 mg/l 
FeO.79 mg/l, 
SO, 669 mg/l 

HTS-
Scar 
ph 2.3 
TDS 2610 mg/l 
"g4 3 mg/l, A198 mg/l 
Fe213 mg/l, Ca56 mg'l 
SO, 848 mg/l 

^ U e y F l l l ' ^ ^ ^ " 
pH 4.9 
TDS 3400 mg/l 

ECCS-1. 
Red River Seep 
pH 6.5 
TDS 413 mg/l 

"u:2f.;S.-«"»",?ii;"=-"'"'. 

EGHS-l 
Ued R i v e r S e e p 
pH 7 . 0 
TDS 8 4 3 

m g / l , A K . 5 
C a l 0 4 m g / l 

Mg23 
F e O . 1 5 rog/1. 
SO, 1»0 m g / l 

rog/1 

F e O . 3 2 m g / l 
SO, 128 m g / l 

POS-1 
Red River Seep 
pH 4.5 
TDS 1000 mg/l 
Mgl7 mg/l, A121 mg/l 
Fee mg/l, Ca206 mg/l 
SO, 622 mg/l 

CLB-1 
MW-BA 
Bedrock Aquifer 
pH 7.0 
TDS 2200 mg/l 
Mg86 mg/l, A1<0.05 mg/l 
Fe3 rog/1, Ca466 mg/l 
SO. 1300 mg/l (Columblno 

MW-BB 
Valley Fill Aquifer 
pH 6.4 
TDS 1100 mg/l 
MgS5 mg/l, A10.44 mg/l 
Fe<O.OS mg/l, Ca206 mg/l 
SO, 730 mg/l 

ir.i- loA. 
Lower Valley Fill Aquifer 
pH 5.8 
TDS 1700 mg/l 
Mg78 mg/l, A133 mg/l 
Fe<O.0S mg/l, Ca275 mg/l 
SO, 1100 mg/l 

MW-lOB 
Bedrock Aquifer 
pH 7.9 
TDS 1800 mg/l 
MgBO ing/1, A19 mg/l 

I mg/l, c:a347 mg/l 
•-o. 1100 mg/l 
MW-IOC. MW-llv 

SOS-1 
Spring Pond 
pH 7.0 
TDS 620 rog/1 
Mgl8 mg/l, Al<.5 mg/l 
FeO.75 mg/l, Call9 mg/l 
SO. 160 mg/l 

SCALE IN MILES 

Bedrock Aquifer 
pH 5.6 V^ 
TDS 2000 mg/l 
Mgl33 mg/l, A1S6 mg/l 
Fe0.13 mg/l, C.l276 mg/l 
SO, 1300 mg/l 

Upper Valley Fill Aquifer 
pH 4.7 
TDS 1400 
Mg75 mg/l, A131 mg/l 
Fe<0.05 mg/l, Ca204 mg/l 
SO. aao mg/l 

EXPLANATION 

Seunple L o c a t i o n 

M o n i t o r w e l l s 

. 1 >LII.11.11 . 1 . 1 . - - l . . J H , M i . i i n i i . . l i a 



EROSIONAL SCAR AREAS 

PERCENTAGE BY REACH 

30.Z 
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9-1 

o 
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rir I) \t\\j\ R 
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CACUI IN 
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= 20,9% 

SCALE IN MILES 

705.4 ACRrS rOTAI ' / :AK^ APf A 

FIGURE 9 

EROSIONAL SCAR AREAS 
(MODIFIED FROM VAIL, J u l y 9 , 1 9 9 3 ) 



APPRNniX 1 

Appendix 1 is an excerpt from the State of New Mexico Standards for Interstate and Intrastate 
Streams [effective January 23, 1995]. 



B. Standards: 

1. In any single sample: conductivity shall not exceed 300 ^mhos, pH shall be 
within the range of 6.6 to 8.8, temperature shall not exceed 20 C (68 F), and turbidity shall not 
exceed 10 NTU. The use-specific numeric standards set forth in Section 3101 are applicable 
to the designated uses listed above in Section 2118.A. 

2. The monthly geometric mean of fecal coliform bacteria shall not exceed 
100/100 ml; no single sample shall exceed 200/100 ml (see Section 1103.B). 

2119. The main stem of the Rio Giande from Taos Junction Bridge upstream to the New 
Mexico-Colorado line, the Red River from its mouth on the Rio Grande upstream to the mouth 
of Placer Creek, and the Rio Pueblo de Taos from its mouth on the Rio Grande upstream to 
the mouth of the Rio Grande del Rancho. 

A. Designated Uses: coldwater fishery, fish culture, irrigation, livestock watering, 
wildlife habitat, and secondary contact. 

B. Standards: 

1. In any single sample: pH shall be within the range of 6.6 to 8.8, 
temperature shall not exceed 20 C (68 F). and turbidity shall not exceed 50 NTU. The use-
specific numeric standards set forth in Section 3101 are applicable to the designated uses listed 
above in Section 2119.A. 

2. The monthly geometric mean of fecal coliform bacteria shall not exceed 
100/100 ml; no single sample shall exceed 200/100 ml (see Section 1103.B). 

2120. The Red River upstream of the mouth of Placer Creek, all tributaries to the Red River, 
and all other perennial reaches of tributaries to the Rio Grande in Taos and Rio Arriba counties 
unless included in other segments. 

A. Designated Uses: domestic water supply, fish culture, high quality coldwater 
fishery, irrigation, livestock watering, wildlife habitat, and secondary contact. 

B. Standards: 

1. In any single sample: conductivity shall not exceed 400 ^imhos (500 /xmhos 
for the Rio Fernando de Taos), pH shall be within the range of 6.6 to 8.8, temperature shall 
not exceed 20 C (68 F), and turbidity shall not exceed 25 NTU. The use-specific numeric 
standards set forth in Section 3101 are applicable to the designated uses listed above in Section 
2120.A. 

20 NMAC 6.1 21 January 23, 1995 



2. The monthly geometric mean of fecal coliform bacteria shall not exceed 
100/100 ml; no single sample shall exceed 200/100 ml (see Section 1103.B). 

2200. PECOS RIVER BASIN. 

2201. The main stem of the Pecos River from the New Mexico-Texas line upstream to the 
mouth of the Black River. 

A. Designated Uses: irrigation, livestock watering, wildlife habitat, secondary contact, 
and warmwater fisnery. 

B. Standards: 

1. In any single sample: pH shall be within the range of 6.6 to 8.8 and 
temperature shall not exceed 32.2 C (90 F). The use-specific numeric standards .set forth in 
Section 3101 are applicable to the designated uses listed above in Section 2201.A. 

2. The monthly geometric mean of fecal coliform bacteria shall not exceed 
200/100 ml; no single sample shall exceed 400/100 ml (see Section 1103.B). 

3. At all flows above 50 cfs: TDS shall not exceed 20,000 mg/l, sulfate shall 
not exceed 3,000 mg/l, and chioride shall not exceed 10,000 mg/l. 

2202. The main stem of the Pecos River from the mouth of the Black River upstream to 
Lower Tansil Dam,' including the Black River, the Delaware River and Blue Spring. 

A. Designated Uses: industrial water supply, irrigation, livestock watering, wildlife 
habitat, secondary contact, and warmwater fishery. 

B. Standards: 

1. In any single sample: pH shall be within the range of 6.6 to 9.0, and 
temperature shall not exceed 34 C (93.2 F). The use-specific numeric standards set forth in 
Section 3101 are applicable to the designated uses listed above in Section 2202.A. 

2. The monthly geometric mean of fecal coliform bacteria shall not exceed 
200/100 ml; no single sample shall exceed 400/100 ml (see Section 1103.B). 

3. At all flows above 50 cfs: TDS shall not exceed 8,500 mgA, sulfate shall 
not exceed 2,500 mg/l, and chloride shall not exceed 3,500 mg/l. 

'Diversion for irrigation frequently limits summer flow in this reach to that contributed by 
springs along the watercourse. 
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3101. STANDARDS' APPLICABLE TO ATTAINABLE OR DESIGNATED USES 
UNLESS OTHERWISE SPECIFIED IN SUBPART II OF THESE STANDARDS 
(SECTIONS 2100 through 2805). 

A. Coldwater Fishery: Dissolved oxygen shall not be less than 6.0 mg/l, temperature 
shall not exceed 20 C (68 F), and pH shall be within the range of 6.6 to 8.8. The acute and 
chronic standards set out in Section 3101.J are applicable to this use. The total ammonia 
standards set out in Section 3101.N are applicable to this use. 

B. Domestic Wa^er Supply: Waters designated for use as domestic water supplies shall 
not contain substances in concentrations that create a lifetime cancer risk of more than one 
cancer per '00,000 exposed persons. The following numeric standards shall not be exceeded: 

Dissolved arsenic 
Dissolved barium 
Dissolved cadmium 
Dissolved chromium 
Dissolved lead 
Total mercurj 
Dissolv..J nitrate (as N) 
Dissolved selenium 
Dissolved silver 
Dissolved cyanide 
Dissolved uranium 
Radium-226 + radium-228 
Tritium 
Gross alpha 

C. High Quality Coldwater Fishery: Dissolved oxygen shall not be less than 6.0 mg/l, 
temperature shall not exceed 20 C (68 F), pH shall be within the range of 6.6 to 8.8, total 
phosphorus (as P) shall not exceed 0.1 mg/l, total organic carbon shall not exceed 7 mg/l, 
turbidity shall not exceed 10 NTU (25 NTU in certain reaches where natural background 
prevents attainment of lower turbidity), and conductivity (at 25 C) shall not exceed a limit 
varying between 300 ^mhos/cm and 1,500 ^mhos/cm depending on the natural backgroimd in 
particular stream reaches (the intent of this standard is to prevent excessive increases in 
dissolved solids which would result in changes in stream community structure). The acute and 
chronic standards set out in Section 3101.J are applicable to this use. The total ammonia 
standards set out in Section 3101.N are applicable to this use. 

D. Irrigation: The monthly geometric mean of fecal coliform bacteria shall not exceed 
1,000/100 ml; no single sample shall exceed 2,000/100 ml. The following numeric standards 
shall not be exceeded: 

20 NMAC 6.1 44 January 23, 1995 

0.05 
1. 
0.010 
0.05 
0.05 
0.002 

10. 
0.05 
0.05 
0.2 
5.0 

30.0 
20,000 

15 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
pCi/1 
pCi/1 
pCi/1 



5.0 
0.10 
0.75 
0.01 
0.10 
0.05 
0.20 
5.0 
1.0 
0.13 

0.25 
0.1 
2.0 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

mg/l 
mg/l 
mg/l 

Dissolved alimiinum 
Dissolved arsenic 
Dissolved boron 
Dissolved cadmium 
Dissolved chromium 
Dissolved cobalt 
Dissolved copper 
Dissolved lead 
Dissolved molybdenum 
Dissolved selenium 
Dissolved selenium 

in presence of >500 mg/l SO4 
Dissolved vanadium 
Dissolved zinc 

E. Limited Warmwater Fishery: Dissolved oxygen shall not be less than 5 mg/l, pH 
shall be within the range of 6.5 to 9.0, and on a case by case basis maximum temperatures may 
exceed 32.2 C. The acute and chronic standards set out in Section 3101.J are applicable to this 
use. The total ammonia standards set out in Section 3101.M are applicable to this use. 

F. Marginal Coldwater Fishery: Dissolved oxygen shall not be less than 6 mg/l, on a 
case by case basis maximum temperatures may exceed 25 C and the pH may range from 6.6 
to 9.0. The acute and chronic standards set out in Section 3101.J are applicable to this use. 
The total ammonia standards set out in Section 3101.N are applicable to this use. 

G. Primary Contact: The monthly geometric mean of fecal coliform bacteria shall not 
exceed 200/100 ml, no single sample shall exceed 400/100 ml, pH shall be within the range 
of 6.6 to 8.8 and turbidity shall not exceed 25 NTU. 

H. Warmwater Fishery: Dissolved oxygen shall not be less than 5 mg/l, temperature 
shall not exceed 32.2 C (90 F), and pH shall be within the range of 6.5 to 9.0. The acute and 
chronic standards set out in Section 3101.J are applicable to this use. The total ammonia 
standards set out in Section 3101.M are applicable to this use. 

I. Fish culture, secondary contact, and municipal and industrial water supply and storage 
are also designated in particular stream reaches where these uses are actually being realized. 
However, no numeric standards apply uniquely to these uses. Water quality adequate for these 
uses is ensured by the general standards and numeric standards for bacterial quality, pH, and 
temperature which are established for all stream reaches listed in Subpart li of these standards 
(Sections 2100 through 2805). 
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J. The following schedule of numeric standards and equations for the substances listed 
shall apply to the subcategories of fisheries identified in Section 3101 of these standards: 

1. Acute Standards' 

Dissolved aluminum 
Dissolved beryllium 
Total mercury 
Total recoverable selenium 
Dissolved silver" 

750 
130 

2.4 
20.0 

e(1.72[ln(hardness)]-6.52) 
Cyanide, amenable to chlorination 
Total chlordane 
Dissolved cadmium 
Dissolved chromium' 
Dissolved copper 
Dissolved lead 
Dissolved nickel 
Dissolved zinc 
Total chlorine residual 

2. Chronic Standzirds^ 

22.0 
2.4 

e( 1.128[ln(hardness)]-3.828) 
e(0.819[ln(hardness)]+3.688) 

e(0.9422[ln(hardness)]-l .464) 
e(1.273[ln(hardness)]-1.46) 

e(0.8460[ln(hardness)]+3.3612) 
e(0.8473[ln(hardness)]+0.8604) 

19 

>g/l 
/ig/l 
Mg/l 
Mg/l 
Mg/l 
Mg/l 
Mg/l 
Mg/l 
Mg/l 
Mg/l 
Mg/l 
Mg/l 
Mg/l 

Dissolved aluminum 
Dissolved beryllium 
Total mercury 
Total recoverable selenium 
Cyanide, amenable to chlorination 
Total chlordane 
Dissolved cadmium'' 
Dissolved chromium' 
Dissolved copper 
Dissolved lead 
Dissolved nickel 
Dissolved zinc 
Total chlorine residual 

87.0 /ig/1 
5.3 Mg/l 
0.012 Mg/l 
2.0 Mg/l 
5.2 Mg/l 
0.0043 Mg/l 

e(0.7852[ln(hardness)]-3.49) Mg/l 
e(0.819[ln(hardness)]+l.561) ngl\ 

e(0.8545[ln(hardness)]-1.465) fig/l 
e(1.273[ln(hardness)]-4.705) ngl\ 

e(0.846[ln(hardness)]+l.l645) ng/\ 
e(0.8473[ln(hardness)]+0.7614) ngl\ 

11 Mg/l 

K. Livestock Watering: The following numeric standards shall not be exceeded: 

Dissolved aluminum 
Dissolved arsenic 
Dissolved boron 
Dissolved cadmium 
Dissolved chromium' 
Dissolved cobalt 
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5.0 
0.2 
5.0 
0.05 
1.0 
1.0 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
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0.5 
0.1 
0.01 
0.05 
0.1 

25.0 
30.0 

20,000 
15 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
pCi/1 
pCi/l 
pCi/1 

Dissolved copper 
Dissolved lead 
Total mercury 
Dissolved selenium 
Dissolved vanadium 
Dissolved zinc 
Radium-226 + radium-228 
Tritium 
Gross alpha 

L. Wildlife Habitat: The following narrative standard shall apply: 

1. Except as provided below in Paragraph 2 of this section, no discharge shall 
contain any substance, including, but not limited to selenium, DDT, PCB's and dioxin, at a 
level which, when added to background concentrations, can lead to bioaccumulation to toxic 
levels in any animal species. In the absence of site-specific information, this requirement shall 
be interpreted as establishing a stream standard of 2 Mg/I for total recoverable selenium and of 
0.012 Mg/l '"' total mercury. 

2. The discharge of substances that bioaccumulate in excess of levels specified above 
in Paragraph 1, is allowed if, and only to the extent that, the substances are present in the 
intake waters which are diverted and utilized prior to discharge, and then only if the discharger 
utilizes best available treatment technology to reduce the amount of bioaccumulating substances 
which are discharged. 

3. Discharges to waters which are designated for wildlife habitat uses, but not for 
fisheries uses, shall not contain levels of ammonia or chlorine in amounts which reduce 
biological productivity and/or species diversity to levels below those which occur naturally, and 
in no case shall contain chlorine in excess of 1 mg/l nor ammonia in excess of levels which 
can be accomplished through best reasonable operating practices at existing treatment facilities. 

4. A discharge which contains any heavy metal at concentrations in excess of the 
concentrations set forth in Section 3101.J.I of these standards shall not be permitted in an 
amount, measured by total mass, which exceeds by more than 5 percent the amount present in 
the intake waters which are diverted and utilized prior to the discharge, unless the discharger 
has taken steps (an approved program to require industrial pretreatment; or a corrosion 
program) appropriate to reduce influent concentrations to the extent practicable. 
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NEW MEXICO GROUND WATER STANDARDS AND U.S. EPA DRINKING WATER 
STANDARDS FOR ALUMINUM, MANGANESE, MOLYBDENUM, AND SULFATE 

Christopher A. King 
U.S. EPA Region 6 Ground Water/UIC Section 

November, 1997 

Currently there are no national ambient ground water quality 
standards. The United States Environmental Protection Agency 
(U.S. EPA) drinking water Maximum Contaminant Levels (MCL's) are 
frequently used as a reference by State and federal agencies when 
determining clean up levels for individual contaminated sites. 
The MCL's are for finished drinking water quality, not for raw 
water quality. States have the authority to develop their own 
ground water standards related to ambient water quality. Some 
State ground water standards are the same as U.S. EPA MCL's for 
finished drinking water. If a U.S. EPA primary or secondary MCL 
does not exist, a health advisory limit is often used. The State 
of New Mexico has developed ambient ground water standards for 
certain inorganic and organic contaminants. These standards 
represent the maximum allowable concentration of contaminants in 
the ground waters of New Mexico. 

U.S. EPA Drinking Water standards: 

In March 1975 the U.S. EPA proposed the National Interim 
Primary Drinking Water Regulations under provisions of the Public 
Health Service Act as amended by the Safe Drinking Water Act. 
Based in part on Public Health Service regulations developed in 
1946 and 1962 and later modified, the interim regulations became 
final in June 1977, but are continually under review. These 
federal regulations specify MCL's for finished drinking water 
supplies and apply to all public water systems. At the 
recommended maximum contaminant levels, no adverse health effects 
are known to exist. 

MCL's were established for finished drinking water by the 
Safe Drinking Water Act in two different categories; primary and 
secondary. Primary MCL's are federally enforceable and based on 
health risk. The secondary MCL's represent reasonable goals for 
drinking water quality, but are not federally enforceable. 
Instead, states are encouraged to implement these standards. 
Contaminants covered by secondary MCL's are those which may 
adversely affect the aesthetic qualities of drinking water such 
as taste, odor, color, and appearance and which thereby may deter 
public acceptance of drinking water provided by public water 
systems. Contaminants found at concentrations considerably 
higher than the secondary MCL may also be associated with adverse 
health implications (Driscoll, 1989). 



New Mexico Ground Water standards: 

Aluminum; 
The State of New Mexico maximum allowable concentration for 

aliuninum in ground water is 5.0 mg/l. The U.S. EPA currently 
does not have a primary MCL for aluminum in drinking water, but 
instead has a secondary MCL of 0.05 to 0.2 mg/l. 

Manganese; 
The State of New Mexico maximum allowable concentration for 

manganese in ground water is 0.2 mg/l. The U.S. EPA secondary 
MCL for manganese is 0.05 mg/l, in order to avoid manganese 
staining. Stains caused by manganese in plumbing fixtures and 
laundry are more objectionable and harder to remove than those 
from iron. 

Molybdenum; 
The State of New Mexico maximum allowable concentration for 

molybdenum in ground water is 1.0 mg/l. The U.S. EPA currently 
does not have a primary or secondary MCL for molybdenum in 
drinking water, but has issued a health advisory limit of 0.05 
mg/l. 

Sulfate: 
The State of New Mexico maximum allowable concentration for 

sulfate in ground water is 600.0 mg/l. The U.S. EPA secondary MCL 
for sulfate is currently 250 mg/l, based upon the laxative 
effects of sulfate in high concentrations. The secondary MCL for 
sulfate is under debate, and the U.S. EPA has proposed a primary 
MCL of 500 mg/l (Federal Register, December 20, 1994). 

Sulfate in ground water is derived principally from the 
evaporite minerals gypsum and anhydrite; it may also come from 
the oxidation of pyrite, which is an iron sulfide mineral. 
Ground water in igneous or metamorphic rocks generally contains 
less than 100 mg/l sulfate (Davis and Dewiest, 1966). 

Table 1: Comparison of New Mexico Ground Water standards and U.S. 
EPA's Drinking Water Standards for Finished Water 
Quality (note: concentrations in mg/l) 

,CONTAMINANT 

Aluminum 

Manganese 

Molybdenum 

i Sulfate 

New Mexico 
Standard for 
Ground Water 

5.0 

0.2 

1.0 

600.0 

U.S. EPA 
Primary MCL 

none 

none 

none 

none 

U.S. EPA 
Secondary MCL 

1 
0.05 - 0.2 1 

0.05 1 

1 none 

250 
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Questa Molybdenum Mine Geochemical Assessment 

1.0 INTRODUCTION 

1.1 Background and Scope of Work 

1.1.1 Location 

The Questa molybdenum mine is located approximately 5 miles east of the town of Questa in 
Taos County in north central New Mexico. The mine property lies within the Taos range of the 
Sangre De Cristo mountains. The mine area is bounded on the south by the Red River and on 
the north by the Cabresto Creek drainage. The location of the mine is shown on Figure 1.1. 
Mine facilities are shown on Figure 1.2. 

1.1.2 Requirement for Mine Waste Characterization Study 

This report describes the execution and results of an initial study to characterize the mine waste 
rock that has been produced by the mines activities. This waste rock has been placed in dumps 
on the southward sloping hillsides and valleys north of Red River. Sulfides contained in some of 
the waste rock is oxidizing to produce acidic drainage which drains to the south towards the Red 
River. Most, if not all, of this acidic drainage is intercepted. In order for the nature, quantity and 
flowpaths of this acidic drainage to be evaluated, it is necessary to determine the geochemical 
characteristics of the waste in the various dumps; their current state of oxidation and contaminant 
generation; and to evaluate how this state may change with time as the oxidation processes mature. 
Natural exposures of sulfide bearing rocks occur as "scars" on and adjacent to the mining impacted 
area. These exposures are subject to the same oxidation processes as are the dump waste rock. 
It is therefore necessary also to characterize the geochemical nature of these natural scars, in order 
to be able to better understand the relative contributions of acidic drainage to the Red River from 
both natural and mine derived sources. 

1.1.3 Geologic Setting 

The Questa molybdenum mine is located in the Taos Range of the Sangre De Cristo mountains 
within in the Latir volcanic field. The area has been subject to a complex geologic and structural 
history associated with plate boundary tectonics, mid-Tertiary volcanism and development of the 
Rio Grande rift. The volcanic and tectonic history of the Questa area is described by Lipman 
(1981). Schilling (1956) described the surficial geology and early mining history at Questa. 

Basement rocks in the Questa area consist of Precambrian metamorphic rocks, including schists, 
amphibolites and metasedimentary rocks that have been intruded by Precambrian granite. In the 
vicinity of the mine, Precambrian rocks are exposed primarily south of the Red River. 
Precambrian schist and amphibolite are overlain by a Tertiary aged (40-35 m.y.) sequence of 
intermediate volcanic rocks. These volcanic rocks we're intruded and overlain by Miocene aged 
(23 m.y.) granitic rocks and associated cogenetic silicic volcanic rocks. Rocks associated with these 
episodes of volcanic activity correspond to the upper and lower volcanic sequences defined by 
Molycorp geologists and others who have investigated local geology and mineral resources. 
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Questa Molybdenum Mine Geochemical Assessment 

The granitic and aplitic intrusives at Questa and the surrounding region have been interpreted to 
be part of a regional batholithic complex. Following the pulse of intense Miocene volcanic 
aaivity at Questa, the Questa caldera collapsed into the underlying batholith. Evidence of the 
existence of the Questa caldera includes the presence of a thick sheet of welded tuff and 
megabreccias that have been interpreted by others, as intra-caldera fill and collapse breccias, 
respectively. 

Later north-south oriented normal faulting associated with crustal extension and the development 
of the Rio Grande rift zone has exposed the caldera core and ring fracture. The trace of the 
caldera is truncated to the west by later rift-associated faulting and buried by younger sedimentary 
rocks. 

Intrusions, mineralization and alteration in the Questa molybdenum mine area were focused along 
the southern portion of the ring fracture that defines the wall of the Questa caldera. Structural 
deformation associated with caldera collapse and concurrent rift development prepared the area 
for emplacement of rhyolitic and aplitic intrusives and the migration of mineralizing hydrothermal 
fluids. 

In the mine area, hydrothermal alteration is intense and wide spread as indicated by the existence 
of areas locally referred to as hydrothermal scars. The hydrothermal scars appear to be spatially 
related to Tertiary rhyolitic intrusive plugs. The cores of the scar areas are highly brecciated, 
erodible and, where well developed, support little vegetation. Mineralization in hydrothermal scar 
areas consists primarily of pyrite although chalcopyrite, quartz and carbonates are also present. 
Secondary minerals in the hydrothermal scars include kaolinite and sericite, and weathering has 
produced limonite, jarosite, copper and manganese oxides and selenite gypsum. 

Mineralization at Questa is associated with the mine aplite and consists primarily of a zone of 
closely spaced, high grade molybdenum veins in the outer shell of the aplite intrusive (the mine 
aplite) that locally extends into the surrounding volcanic rocks. A 

1.1,4 Environmental Setting / j — 

1.1.4.1 Physical Conditions ^ ^^ • ni 
rAJiTuii^ flup 

The mine is located within an area of high topographic relief. Elevations at the site range from 
approximately 7550 feet adjacent to the Red River below the mine to over 10,750 feet at the divide 
between the Red River and Cabresto Creek drainage basins north of the mine area. The mine site 
and surrounding area are dissected by deeply incised valleys. North of the Red River, many of 
the valleys contain areas of hydrothermal scar. 

Areas exhibiting the most intense hydrothermal alteration are identified by highly erodible 
material that supports little or no vegetation. These areas are contained within larger zones that 
have been subjected to varying degrees of hydrothermal alteration and mineralization. The 
hydrothermal scars have produced periodic mud and debris flows and, locally, thick alluvial mud 
flow debris has accumulated adjacent to the Red River. 
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Outside the mine area, the hydrothermal scars continue to generate mud flows and contribute to 
the sediment loads in the Red River due to the high degree of erodibility. In the mine area, 
surface water and sediment generated from naturally occurring hydrothermal scars are contained 
within Molycorp's surface water and sediment collection facilities. 

1.1.4.2 Geochemical Conditions 

Under low flow conditions, the Red River exhibits a milky white appearance that has been 
attributed to the formation of aluminum hydroxide that occurs when low pH water containing 
dissolved aluminum mixes with the neutral pH water in the Red River. The aluminum hydroxide 
precipitates and forms fine particles that tend to remain in suspension for an extended period of 
time. The milky appearance of the Red River has been observed upstream and downstream of the 
mine site. Aluminum in the Red River, as well as other metals and sulfate, are potentially derived 
from both mine waste sources and naturally occurring hydrothermal scars. 

Prior to the initiation of mining at Questa, the quality of the Red River was impacted by drainage 
from hydrothermal scars. Place names such as Sulphur Gulch, Bitter Creek and Red River allude 
to the conditions that existed when the region was settled and the mineral resources at Questa 
were identified. Drainage from hydrothermal scars contains elevated concentrations of sulfate, 
fluoride and dissolved metals. Scars located outside the mine site, such as those in Hansen Creek 
and Haut N Taut Creek, will continue to contribute to the concentration of sulfate and metals 
in the Red River as they did prior to the initiation of mining operations at Questa. 

Within the mine site, hydrothermal scars occur in Capulin Canyon, Goathill Gulch, Sulphur 
Gulch and beneath the waste rock placed adjacent to the Red River. Prior to the mining 
operation, these areas contributed runoff and subsurface drainage containing elevated sulfate, 
fluoride and metals to the Red River. Currently, the majority of seepage and surface runoff from 
mine area hydrothermal scars is collected in Molycorp's seepage and runoff collection systems. 

1.1.5 Mine Operations 

The site has been the focus of several periods of exploration and mining dating from 1920. Both 
underground and open pit mining methods have been employed at the site. Facilities include the 
existing open pit, old and new underground mining areas, waste rock disposal areas, a mill site and 
a tailings impoundment located approximately 6 miles west of the mine adjacent to the town of 
Questa. 

The last period of mining activity at the new underground workings was terminated 1992 due to 
general economic conditions, however, developed reserves remain in place in the new 
underground mine. Following the cessation of underground mining, the mine was placed on care 
and maintenance and the underground workings were flooded. Underground mine water is 
periodically pumped to the nearby tailings impoundment to maintain the underground mine water 
level below the elevation of surface openings. Mine dewatering has recently been commenced. 
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1.1.6 Mining Impacts 

1.1.6.1 Physical Impacts 

Physical impacts at the site are primarily associated with open pit mining operations. In addition 
to the open pit, these operations resulted in the placement of approximately 328 million tons of 
waste rock in the mine waste rock disposal facilities. 

Local drainage patterns have been altered as a result of mining and the implementation of 
Molycorp's surface water management and sediment collection program. Currently, surface water 
and seepage from areas in upper Sulphur Gulch drain through the open pit and are collected in 
the underground mine workings. 

A caved area was developed over the new underground mine area in Goathill Gulch. This area 
Intercepts subsurface flow and seepage from upper Goathill Gulch, as well as mine waste impacted 
seepage that is intercepted in Capulin Canyon and transferred to Goathill Gulch through a 
horizontal drainage borehole. 

All watersheds within the mine disturbed area contain exposures of hydrothermal scar. These 
drainages are equipped with surface water and sediment collection facilities that prevent discharge 
of surface water and sediment from the mine disturbed area to the Red River. 

1.1.6.2 Geochemical Impacts 

At present, the extent of impacts to local water resources from mine disturbed materials is 
unknown. Acid rock drainage (ARD) has been observed at the site. ARD is associated with the 
waste rock generated during open pit mining operations and specifically, from material that 
appears to have been derived from the hydrothermal scar located in upper Sulphur Gulch.' This 
material has been placed in several of the waste rock disposal areas. Drainage affected by ARD 
from the waste rock is similar in composition to drainage from hydrothermal scar areas and 
contains elevated sulfate, fluoride, aluminum, iron, manganese, copper and zinc. 

Most of the surface water and seepage impacted by acid generating waste rock, as well as the 
runoff and subsurface drainage affected by the hydrothermal scars within the mine area, is 
coUected in the underground workings and has no impaa on Red River water quality. Affected 
seepage is collected in the new underground mine area through drainage into the floor of the open 
pit, and from the caved area in Goathill Gulch. 

The potential exists for a portion of the seepage from waste rock placed in Capulin Canyon to 
bypass the seepage coUgctlon.and.pump back system located in Capulin Creek. Seepage from the 
waste rock disposal areas located adjacent to the Red River and from upper Capulin Canyon 
potentially contributes sulfate and metals to the Red River, however, hydrothermal scars located 
in upper Capulin Canyon and beneath the waste rock disposal areas are also potential sources of 
sulfate, aluminum and other metals. The relative contribution of mine waste and naturally 
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occurring hydrothermal scars to the sulfate and metal concentrations in the Red River is currently 
unknown. 

1.1.7 Other Impacts 

The Red River area has experienced considerable growth and development during the period of 
active mining operations at Questa. Most notable is the development associated with the 
commercial skiing facilities in Red River. Many new homes have been and are being constructed 
in the Town of Red River. Existing roads have been improved and new roads have been 
constructed in residential areas. Development also includes new surface water management 
facilities such as storm drains and highway culverts. The area's National Forest attracts visitors 
who participate in outdoor recreational activities that include hunting, fishing and off-road vehicle 
use. 

While the impacts associated with residential, recreational and commercial development have not 
been investigated as part of this study or quantified by other sources, these activities have 
contributed to current water quality conditions in the Red River. Physical impacts that can alter 
regional water quality include alteration of local surface water drainage patterns, increases in runoff 
resulting from development and increases in erosion. Areas of hydrothermal scar occur in the 
vicinity of the town of Red River where most development has occurred, and in areas frequented 
by outdoor recreationists. The disturbance of these areas has potentially altered both the sediment 
loads in the Red River, and the quality of surface runoff. 

1.1.8 Study Approach and Scope 

Steffen Robertson and Kirsten (U.S.) (SRK) has been commissioned by Molycorp to conduct a 
geochemical assessment of the mine area and a geochemical characterization of the waste rock. 
The purpose of this work is to determine the geochemical properties of mine waste materials at 
the site, assess the current state of acid generation in the mine and the potential for future acid 
generation, and identify potential areas of concern with respect to impacts to local and regional 
water quality resources. The data obtained from the geochemical assessment will form part of the 
basis for the development of a closure and reclamation plan for the site. 

The work has been performed with assistance from Vail Engineering Inc. for the chararterization 
of regional and local hydrological conditions, and in developing water quality data for springs and 
seeps identified in the mine area and in the Red River. 

To conduct the study, SRK personnel visited the site in October 1994 and conducted the 
following work: 

• Collection of water samples from mine waste aiid hydrothermal scar impacted areas to 
determine the chemical composition of drainage from each source; 

• Field testing of paste pH and total dissolved solids content (paste TDS) to determine the 
present state of acid generation in the mine waste rock; 
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• Collection of waste rock samples to determine acid generating potential and leachable 
metals content; 

• Collection of samples from hydrothermal scars to determine acid generating potential and 
leachable metals content; 

• Collection of samples of soils, colluvium and alluvium unimpacted by the mining operation 
to determine background geochemical conditions; 

• Review of mine records to assist in determining the mine operational and waste placement 
history; and 

• Review of water quality monitoring data collected by Molycorp. 

As discussed above, the Red River was impacted by conditions that existed prior to the initiation 
of mining activities at Questa. Therefore, the geochemical assessment of the mine area included 
an investigation of the geochemical properties of naturally occurring hydrothermal scar areas 
located in and adjacent to the mine site to assess the potential impacts of these areas on local 
surface water and groundwater quality. 

1.1.9 Report Content 

The remainder of this section of the report (1.2 to 1.5) describes the existing mine site conditions; 
including its development history (section 1.2); the water quality that is derived from both natural 
scar areas and the mine disturbed area (section 1.3); the drainage routes from the various water 
sources (section 1.4); and the water quality at the various springs and monitoring wells along the 
Red River (section 1.5). 

Section 2.0 describes and summarizes the hydrological investigations that have been performed in 
order to develop an understanding of the hydrological conditions influencing the movement of 
contaminants from the point where they are generated (sources) and the receiving waters. 

Section 3.0 describes the geochemical characterization work performed to better understand the 
geochemical conditions and processes that have, and are, occurring at the source locations. 

Section 4.0 provides an overall summary and conclusions and this is followed in section 5.0 by 
recommendations for the next phase of more detailed investigation of mine waste geochemical 
characteristic and behaviour. 

1.2 Mine Layout and Development History 

1.2.1 Early Underground Mining Operations 

Small scale mining operations were initiated at Questa in 1918. In 1920, the Molybdenum 
Corporation of America acquired several claim groups and commenced underground development 
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and mining. Early underground mining was concentrated in the Sulphur Gulch area in and 
beneath the area presently occupied by the open pit. 

Over 35 miles of underground workings were developed. Early mining operations were conducted 
by tunnelling and stoping, and targeted the high grade vein deposits that occur in the mine aplite. 
Over 18 million pounds of concentrates were produced prior to 1956. The old underground 
workings were accessed from openings in Sulphur Gulch, and from the 7960 adit that daylights 
adjacent to the Red River approximately 1/2 mile east of its confluence with Columbine Creek. 
The development rock and facilities near the 7960 adit and the old tailings deposits at the current 
mill site are the only surface remnants of the early underground mining operation. 

1.2.2 Open Pit Mine 

Open pit mining operations were conducted between 1965 and 1983. During this time, facilities 
near Questa were constructed for tailings disposal. This facility now contains approximately 
95,000,000 tons of flotation tailings. 

Approximately 328,000,000 tons of waste rock were produced during open pit mining and placed 
in waste rock disposal areas located in Capulin Canyon, Goathill Gulch, Spring Gulch, in the 
mine pit area (in-pit waste disposal area), and adjacent to the Red River in the Sugar Shack South, 
Middle and Spring and Sulphur Gulch waste rock disposal areas. Waste rock quantities in each 
waste disposal area are summarized in Table 1.1. The general composition and geochemical 
characteristics of the waste rock located in each of the waste disposal areas is discussed in Section 
3.0. 

Historical records concerning the development of the waste rock disposal areas are limited. In 
general, mixed volcanic waste rock excavated from the Sulphur Gulch hydrothermal scar area of 
the western pit zone was deposited in the Blind Gulch, Goathill, Sugar Shack South, Sugar Shack 
West, Middle and Spring and Sulphur Gulch waste rock disposal areas. The mixed volcanic rocks 
were derived from the upper rhyolitic and lower andesitic series rocks of Tertiary age. Much of 
the mixed volcanic waste rock was derived from the Sulphur Gulch hydrothermal scar area. 

Molycorp aerial photographs indicate that the disposal of the mixed volcanic waste rock was 
typically accomplished by end dumping at the upper dump limits of the waste rock disposal areas. 
Based on materials exposed on the surface, mixed volcanic waste rock composes the majority of 
the waste rock located west and south of the open pit. 

The remainder of waste rock was derived from propylitic black andesite generally located in the 
southern pit area, and aplite and granite from the eastern pit area. The majority of this waste rock 
was placed in Spring Gulch, Spring and Sulphur Gulch and locally within the in-pit disposal areas. 
Later in the open pit mine operation, these materials were used to armor the lower faces of the 
Middle, Sugar Shack South and Spring and Sulphur Gulch waste disposal areas. 

^ 
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1.2.3 New Underground Mining Operations 

Underground mining at the new site was condurted between 1983 and 1992 by block caving 
methods. The surface facilities at the new mine site were developed in Goathill Gulch by side hill 
cut and fill methods. The mine development was conduaed from two shafts sunk to the mine 
haulage level (7130 elevation). A decline was driven from the existing mill area to the mine 
haulage level to facilitate the transport of ore to the mill facilities. The old underground mine 
workings were connected to the new workings by a vertical borehole from the decline. The 
relationship of the major surface and underground mine features is shown schematically on Figure 
1.3. Mine development waste rock from the new underground workings was placed in a small 
disposal area in lower Goathill Gulch. 

A caved area has developed in Goathill Gulch above the block caving area. Surface water in 
Goathill Gulch drains to the underground workings through the broken rock in the caved zone. 

Following cessation of mining operations in 1992, the new underground workings were flooded. 
Mine dewatering recommenced in December 1994, and mine water is being discharged to the 
tailings impoundment near the town of Questa. Prior to mine dewatering, the water level in the 
underground workings had recovered to an elevation of 7600 feet. 

1.3 Characteristics of Hydrothermal Scar and Mine Waste Drainage 

During the October 1994 site visit, surface runoff and seepage samples were collected from mine 
waste and hydrothermal scar areas. The characteristics of the runoff and seepage from mine waste 
and hydrothermal scar areas have been determined to allow a comparison with site water quality 
monitoring data contained in Section 1.5. The current fate and/or management of the runoff and 
seepage from these areas is discussed in Section 1.4. 

1.3.1 Characteristics of Hydrothermal Scar Drainage 

As discussed above, areas of hydrothermally altered rock contribute surface water and groundwater 
seepage to the Red River. The distribution of hydrothermal scars in the vicinity of the mine is 
shown on Figure 1.4. These areas are representative of the most intense alteration and are 
commonly treeless, highly erodible, and often sources of periodic mud and debris flows. These 
scars are often part of larger altered zones that may be characterized by thin vegetative cover, a 
high degree of fracturing, moderate erodibility, mineralization and low pH runoff and seepage. 
Figure 1.4 indicates the approximate limit of the altered zone that extends from Sulphur Gulch, 
through Goathill Gulch into Capulin Canyon. 

As part ofthe site work conducted by SRK in October 1994, water samples from seeps and springs 
originating in a number of the hydrothermal scar areas' were collected and analyzed to determine 
their contribution to local water quality. Water sampling locations are shown on Figure 1.5. 

Scar areas that are unaffected by recent mining operations were identified in Capulin Canyon, 
Goathill Creek Canyon, upper Sulphur Gulch above the open pit and in the Hansen Creek 
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drainage located approximately 2 miles east of the mine site. Water quality in seepage and runoff 
from undisturbed scar material is summarized in Table 1.2. 

Scar seepage and runoff contain on average approximately 4000 mg/l sulfate. Metals present in 
significant concentrations include calcium, iron, zinc, nickel, manganese and aluminum. Traces 
of cadmium and chromium were also measured. 

Samples of runoff discharging to the Red River from local sources are shown in Table 1.3. Both 
Haut N Taut and Hansen Creek, located east of the mine site, contain areas of well developed 
hydrothermal scar. Seepage from a scar area located below the mine site at the USFS Ranger 
station are also shown. The characteristics of the surface waters from Haut N Taut and Hansen 
creek are similar to those of the direct scar area seepage samples collected by SRK in October, 
1993 and summarized in Table 1.2. Seepage water from the Ranger Station scar area exhibits very 
high aluminum and sulfate content and is similar in nature to the scar seepage; and runoff samples 
summarized in Table 1.2. 

Table 1.2 also contains water quality data for seep sample CAP-2 (background) collected in an area 
that is presumed to be unaffected by mining or significant hydrothermal alteration in western 
Capulin Canyon. The sample contained slightly elevated sulfate concentrations at 140 mg/l 
suggesting that areas exhibiting minor alteration may contribute significant sulfate to local surface 
waters. The sample contained traces of dissolved iron and zinc. 

Selected samples from hydrothermal scar areas were analyzed for fluoride content. Seepage from 
the hydrothermal scar in the Hansen Creek (sample HC-1) area contained fluoride at a 
concentration of 28.9 mg/l. Seepage from undisturbed hydrothermal scars located in the Goathill 
Canyon and Sulphur Gulch (samples GC-6 and Pit-2) contained fluoride at concentrations of 28.5 
and 34.0 mg/l, respectively. 

1.3.2 Characteristics of Drainage From Mine Disturbed and Mine Waste Areas 

Mine disturbed and mine waste seepage and runoff sampling locations are shown on Figure 1.5. 
Water quality data from mine disturbed areas are summarized in Table 1.2. 

Mine affected drainage samples represent ARD from the Capulin (CAPl) and Goathill (GCl and 
GC2) waste disposal areas, seepage from disturbed materials in the open pit (PIT 1) and 
temporarily ponded surface water in the Sugar Shack South and Spring and Sulphur Gulch waste 
rock disposal areas (WSl, SSI and SS2). Sample WS2 was collected from a seep in lower Capulin 
Canyon at the Red River. The water quality at this sample location is potentially impaaed by 
both natural scars and seepage from the Capulin waste rock disposal area. 

From a comparison of water quality, both mine impaaed and scar impaaed drainage exhibit 
similar pH conditions. With the exception of iron, the sulfate and metals _c.QncentrationS-in_inine 
.waste impaaed water_appjearsj:o moderatelyL_exceed-that-o£-scaiiJmpaaed-Katej;_ The inost 
substantial increases in ion concentrations in mine waste impaaed drainage over thatjof^drainage 
from tlie"Kydrothermal scars appear tcTbFsulfate, alumirium, m'angahese and"^ihc. 
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Seleaed samples of mine waste drainage were subjected to analysis for_ f̂luQride._Seep.age from.the 
failed pit wall area (sample Pit-1) contained fluoride at a concentration of 3.55 mg/l. Drainage 
from the waste rock in Capulin Canyon (sample Cap-1) contained fluoride at a concentration of 
39.5 mg/l. 

1.4 Fate of Natural and Mine Impacted Drainage 

1.4.1 Drainage from Hydrothermal Scars 

1.4.1.1 Physical Conditions 

Previous to mining operations, drainage from hydrothermal scar areas in the mine area discharged 
to the Red River through groundwater flow and surface water runoff. 

Presently, runoff and seepage from the Sulphur Gulch scar is intercepted by the pit and drains to 
the underground mine workings. 

Goathill Gulch is almost entirely located within an area of well developed hydrothermal scar. 
Currently, seepage and runoff from the majority of scar areas in Goathill Canyon flow into the 
new underground mine through the caved zone. Surface runoff from the area located below the 
caved zone is intercepted by. Molycorp's surface water management facilities. Groundwater flow 
through scar derived alluvium to the Red River may still occur from below the caved area. 

Hydrothermal scars are located in the upper and lower reaches of the Capulin Canyon. In upper 
Capulin Canyon, the hydrothermal scar has been buried with waste rock. Seepage from the scars 
and waste rock are currently colleaed in a series of surface impoundments and pumped to 
Goathill Gulch where they enter the new underground mine workings. Surface water flow in 
Capulin Canyon to the Red River is prevented by Molycorp's surface water management facilities. 

Scar areas occur beneath the Sugar Shack South and Middle waste rock disposal areas. Prior to 
development of the waste rock disposal sites, these areas discharged surface runoff, sediment and 
groundwater seepage to the Red River. Presently, surface runoff is colleaed by Molycorp's surface 
water management facilities and sediment is no longer generated from buried scars. Mining 
aaivities have not altered the potential for subsurface flow from hydrothermal scars beneath the 
Sugar Shack South and Middle waste rock disposal areas to the Red River. 

1.4.1.2 Chemical Conditions 

Drainage and surface runoff from the hydrothermal scars has occurred over geologic time. As 
such, the neutralization potential and sulfate, acidity and metal attenuating capacity of seepage and 
surface water flow pathjjiave been consumedv—Therfefore, the hydrothermal scars represent a 
mature source of metals, sulfate and low pH drainage, and the contribution of hydrothermal scars 
to local surface water and groundwater quality is influenced only by long term variations in 
climatic conditions. 
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During periods of high precipitation, the rates of affeaed runoff and subsurface seepage from 
hydrothermal scar areas will increase. Following extended periods of above normal precipitation, 
spring and seepage flow from hydrothermal scars to the Red River would be anticipated to 
increase. Conversely, during drought conditions, affeaed spring and seepage flow would be 
reduced. 

The quality of seepage and runoff from hydrothermal scars, prior to the construaion of the mine 
surface and seepage colleaion systems and the alteration of pre-mine flow paths, was likely similar 
to present scar area water quality as discussed in Seaion 1.3.1. 

Currently, the majority of seepage and runoff from hydrothermal scar areas within the mine area 
is colleaed in the underground workings. Mine water is pumped to the tailings impoundment 
located west of Questa in order to maintain the underground mine water level below elevation 
of surface openings. In contrast to pre-mine conditions, hydrothermal scar impaaed drainage from 
the mine area that is colleaed in the underground mine currently has no impaa on Red River 
water quality. Those hydrothermal scars located outside the mine contribute sulfate and metals 
to the Red River as they have over geologic time. 

1.4.2 Mine Disturbed Areas 

1.4.2.1 Physical Conditions 

Runoff and seepage from the pit and in-pit waste rock disposal areas is colleaed in the open pit 
and drains to the underground workings through the pit floor. The majority of the seepage from 
the Capulin Creek waste rock disposal area is collected in a series of surface impoundments and 
discharged to Goathill Creek through the horizontal borehole. Seepage from the Capulin and 
Goathill waste disposal areas then enters the underground workings through the caved area in 
Goathill Gulch. 

The water level in the new underground workings is maintained at an elevation well below R e d ~ 7 \ 
River by the mine dewatering. Direa discharge of underground mine water through existing mine ^ 
openings to Red River does not occur. The potential for releases from the mine workings through 
subsurface flow is under investigation. However, previous hydrogeological assessment work 
indicates low potential for a significant hydraulic conneaion of the new underground mine to the 
Red River. 

Direa surface runoff from disturbed areas to the Red River does not occur under normal 
conditions. All significant areas of mine affeaed drainages contain surface water and sediment 
impounding facilities. 

Potential paths of mine impaaed drainage flow to the Red River include seepage and groundwater 
flow from the Capulin, Sugar Shack South, Middle and Spring and Sulphur Gulch waste rock 
disposal areas through alluvium and geologic struaures possessing high hydraulic conduaivity. 
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1.4.2.2 Chemical Conditions 

The mine affeaed seepage and runoff from the in-pit, Capulin and Goathill waste rock disposal 
areas is colleaed in the new underground workings. The quality of mine waste drainage is 
improved through neutralization by the alkalinity contained in the mine wall rocks and the 
rubblized rock in the caved zone. Mine water is pumped to the tailings impoundment located 
west of Questa in order to maintain the underground mine water level below the elevation of 
surface openings. Therefore, mine affected drainage colleaed in the underground mine has no 
impaa on Red River water quality. 

The fate of mine waste impaaed seepage from the Sugar Shack South, Middle and Spring and 
Sulphur Gulch waste rock disposal areas (the seepage that is currently not colleaed in the 
underground mine) is affeaed by several conditions: 

• The mine waste rock represents a relatively new source of sulfate, acidity and metal loads. 
The process of acid generation within these areas may not be mature and the quality of 
seepage that currently migrates from these areas may be expeaed to change with time; 

• As the mine waste has been in place for a relatively short period of time, the acidity, 
sulfate and metal attenuation capacity of the underlying rock and alluvium may not be 
consumed; and; 

• The current extent of the migration of contaminated seepage plumes from these area may 
be limited by attenuation in the alluvium. 

1.5 Water Quality Conditions 

Table 1.4 summarizes recent and current water quality data from local springs and seeps, the under 
ground mine workings, and water supply and monitoring wells. The locations of springs and 
monitoring wells are shown on Figure 1.6. 

The data contained in Table 1.4 is seleaed from Molycorp data files and does not contain all 
available data. The most recent data were seleaed for inclusion. Partial data from monitoring 
wells is included for the purposes of comparison to the larger historic data base that typically 
includes fewer analyses. Red River and Columbine Creek water quality data from November 1993 
is shown in Table 1.5. 

1.5.1 Springs Discharging to Red River 

Springs at the mouth of Capulin Canyon contain sulfate in the range of 1000 to 1276 mg/l. They 
also contain concentrations of aluminum, manganese, zinc and copper that are higher than 
measured in other local springs and seeps adjacent to the river. A seepage colleaion system was 
recently installed in upper Capulin Canyon to intercept ARD from the Capulin waste rock 
disposal area. Several scars exist in Capulin Canyon that may contribute to the quality of the 
springs at the mouth of the Capulin Canyon. 
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Numerous springs and seeps have been identified in the area extending from the mouth of Sulphur 
Gulch to below Goathill Gulch. The Highway 38 spring east of Goathill gulch appears to be 
impaaed by either hydrothermal scar or mine waste drainage. The spring lies beneath the new 
mine site fill area. Portions of the mine site fill were derived from hydrothermal scar areas. The 
area also contains extensive scar derived mud and debris flow deposits. Sulfate and metal 
concentrations are relatively low in the Highway 38 spring. Seepage from the Goathill Gulch scar 
areas (water samples CG3, 4 and 6) and the Highway 38 spring is high in manganese. 

The Portal Springs exhibit variable quality. The pH varies from slightly acidic to neutral and 
sulfate concentrations are low to moderate. Metal concentrations are also moderate. The water 
quality in the Portal Springs does not appear to indicate conditions that could be identified as 
related to either hydrothermal scar or mine waste drainage. 

The cabin springs indicate moderate water quality that could be attributed to either mine waste 
or hydrothermal scar impaas. Aluminum and manganese are elevated, sulfate concentration is 
moderate and pH indicates slightly acidic conditions. 

Questa geologists mapped northeast-southwest and east-west trending Tertiary dike swarms that 
intersea in the area of the Cabin Springs. The northeast-southwest swarm underlies the existing 
Middle and Sugar Shack South waste rock disposal areas. The presence of the dikes may be 
indicative of struaurally controlled zones that hydraulically connect the foundation of Middle and 
Sugar Shack waste rock disposal areas, and the hydrothermal scars that underlie the waste rock 
disposal areas to the Cabin Springs. The current water quality in the Cabin Springs may be 
impaaed by ARD from the mine waste dumps or from local scars or both. The quality of the 
Cabin Springs is relatively good in comparison to both scar and mine waste drainage, and the 
signature of a specific source is not apparent. 

The Sulphur Gulch spring has near neutral pH and contains low sulfate and metal concentrations. 
The spring appears to exhibit quality that refleas both the Red River water and limited impaas 
from mine waste or hydrothermal scar drainage. 

1.5.2 Underground Mine Water Quality 

Seleaed underground mine water quality is shown on Table 1.4. In general, the underground 
water contains low metal concentrations and moderate sulfate levels. Molycorp personnel indicate 
that during mine operations, mine waters were non-acidic. Corrosion of pipes, rails and other 
mine equipment was not noted. The mine area rocks provide a source of alkalinity that haT 
resulted in maintenance of neutral pH conditions in the underground mine water despite inflows 
of acidic water from the caved zone in Goathill Gulch and the open pit. 

A seep located at the 1000 foot station in the decline exhibits elevated sulfate, fluoride and metal 
concentrations. The source of the station 1000 seep appears to be dump drainage. 
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1.5.3 Water Supply Wells 

The Columbine, Cabin and Molycorp Cabin wells are located in the vicinity of the confluence 
of Columbine Creek and the Red River. The Molycorp well exhibits water quality similar to the 
Red River. The Cabin and Columbine wells exhibit elevated sulfate levels that indicate potential 
impaaed from hydrothermal scar and/or mine drainage sources. The quality of water in the Mill 
well is comparable to that of the Red River. 

1.5.4 Monitor Wells 

Monitor wells indicated on Figure 1.6 were installed in 1994. Both alluvial fill wells and bedrock 
wells were installed adjacent the Red River in locations beneath the mine and waste disposal sites. 

Wells in Capulin Canyon (MMW-2 and MMW-3) exhibit low pH in the alluvium and neutral pH 
in the groundwater at depth. The shallow alluvial water exhibits a higher dissolved metals content 
while sulfate concentrations are similar at depth. The neutral pH conditions at depth would lead 
to precipitation of dissolved metals and a reduaion of metal concentrations. 

Zinc is elevated in the shallow alluvial water (9.48 mg/l) and at low levels at depth. Seepage from 
hydrothermal scar in Capulin Canyon (CAP4 in Table 1.2) exhibited low zinc concentrations 
(2.08 mg/l) while water samples colleaed from ARD below the Capulin waste dump exhibited 
high zinc content. The data suggest that the shallow alluvium in Capulin Creek may be impaaed 
by mine waste drainage. The sulfate and metal concentrations in the deeper bedrock are 
potentially a result of mine waste or hydrothermal scar drainage. 

Well MMW-7 was placed in bedrock in the mine area between the No.l and 2 shafts. The quality 
of water in the well is poor and it contains dissolved aluminum and sulfate concentrations that 
exceed those measured in scar drainage and mine waste seepage samples. The source of poor 
quality water in well MMW-7 is unknown. It is not consistent with the underground mine water 
quality. 

Wells MMW-8A and MMW-8B were placed in bedrock and alluvium, respeaively, in the sewage 
pond area below the new mine site. Both wells exhibit neutral to near neutral pH. Sulfate 
concentrations are moderate. Well MMW-8A indicates elevated iron and zinc content at depth 
that is potentially an impaa of mine waste or hydrothermal scar drainage. 

Wells MMW-lOA, IOB, IOC and 11 were placed beneath the Sugar Shack South waste rock 
disposal area at depths indicated in Table 1.4. Sulfate concentration is lower in the shallow 
alluvium that in deep alluvium or bedrock, possibly indicating mixing with water in the Red River 
alluvial aquifer. All wells indicate elevated aluminum and manganese. The quality of water in 
this area is consistent with drainage from either hydrothermal scar or mine waste. 
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1.5.5 Red River Water Quality 

Vail (July 1993) conduaed a study of the quahty of water in the Red River in an attempt to 
identify sources of acidity and metal loading. A portion of the results of the November 1993 
sampling are presented in Table 1.5. Sampling locations in the vicinity ofthe mine site are shown 
on Figure 1.7. 

Water quality data was colleaed during a period in which the river historically approaches its low 
flow condition. As such the data better indicate local water quality impaas because the effeas 
of dilution by stormwater runoff are minimized. 

The November 1993 data indicate that at a point above the mill site (station 7), sulfate 
concentration was 80 mg/l. Below the Capulin Canyon, sulfate concentration increases to 133 
mg/l. Increases in the loading rates of TDS, TSS, aluminum, iron, manganese and zinc are also 
indicated by the data. 

Estimated loading rates for sulfate and seleaed metals are listed in Table 1.6. At near low flow 
conditions, the sulfate loading rate is approximately 2768 kg/day at station 7. Downstream of 
Capulin Canyon (below the mine site and mine area hydrothermal scars) sulfate loading increases 
to 8741 kg/day. 

1.5.6 Columbine Creek 

The concentration of seleaed constituents in Columbine Creek in November, 1993 is shown in 
Table 1.5. Hydrothermal scar development, and the more widespread mineralization and 
alteration associated with the ore deposits at Questa does not occur to the same degree south of 
the Red River. In November 1993, Columbine Creek contained 2 mg/l sulfate and trace 
concentrations of aluminum, iron, copper, zinc, manganese and fluoride. 

1.6 Premine Water Quality 

Water quality data that predate the mining operations at Questa are not available. Periodic 
sampling surveys have been conduaed by the now defuna U.S. Department of Health Education 
and Welfare (HEW), by the EPA and others. The earliest water quality data are from the HEW 
which were obtained in 1965. The sampling post dates the early underground mining operations 
(1920 to 1956) and occurred near the time of the initiation of open pit mining aaivities. 

Data developed by HEW in 1965 are summarized in Table 1.7. For comparison, water quality 
data collea by Vail in November 1993 for approximately equivalent sampling locations are shown. 
In comparison to the 1965 data, increases in sulfate, TDS, iron and zinc are indicated. These 
increases occur both above and below the mine site. 

Total suspended solids (TSS), which would be influenced by rates of erosion and sedimentation, 
were elevated in 1965 in the samples colleaed upstream from the mine site. Samples colleaed at 
the Questa ranger station indicate an increase in TSS in 1993. 
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In reviewing the data shown in Table 1.7, consideration should be given to several faaors. The 
present database and, in particular, the past database are limited and, therefore, do not represent 
statistically valid sample sets. 

The potential effeas of regional development in the Red River basin on Red River water quality, 
since colleaion of water samples in 1965 must be considered as having a finite affea on current 
(and recent) water quality. 

In addition, the HEW samples were colleaed during a period of lower than average regional 
precipitation and discharge in the Red River. Discharge records (Section 2.3) indicate an increase 
in the annual average discharge in the Red River at Questa since 1978. Increased precipitation has 
resulted in increased runoff with an associated increase in erosion and, potentially, a resurgence 
of springs and seeps discharging hydrothermal scar impaaed drainage to the Red River. These 
conditions could result in the increased concentrations of sulfate, TDS, iron and zinc that are 
indicated by the data in Table 1.7 
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2.0 HYDROLOGICAL INVESTIGATION 

2.1 Previous Investigations 

Recently completed studies of hydrological conditions and water quality of the Red River were 
conduaed by Vail Engineering (Vail) in July 1993 and South Pass Resources Inc. (SPRI) in June 
1994. Water quality data colleaed by Molycorp from Red River, tributary drainages, springs and 
seeps and the underground mine workings has been introduced in Seaion 1 of this report. 

Vail researched historic discharge records for the Red River Basin and historic water quality data. 
Red River water quality data that predate the mining aaivities at Questa are not available. 
Chemical surveys of sulfate gain in the river conduaed by various parties in 1965, 1970, 1988, 
1992 and 1993 were evaluated with respea to historic discharge records. Variations in sulfate gain 
below Columbine Creek (below the waste rock disposal areas) were investigated. 

Vail has noted that sulfate gains could not be direaly correlated with the zones effeaed by 
operations at the mine and postulated that sulfate gains may also be influenced by long term 
variations in precipitation. Stream flow records indicated near drought conditions in the period 
from 1970 to 1978. An increase in precipitation and discharge since 1978 may have resulted in 
an increase in scar erosion as well as a resurgence in flows from springs and seeps, and thus the 
quality and quantity of the discharge waters impaaed by the hydrothermally altered areas above, 
at and below the mine site. 

A detailed water sampling study was conduaed to identify sources and locations of elevated metals 
and sulfate input to the Red River. The study involved colleaion of water samples from below 
the Questa Ranger Station to the area above the town of Red River, New Mexico. Subwatershed 
contributions to the Red River were estimated in order to develop an accretion profile for the 
development of a chemical mass balance model of the river. 

It was noted that the mass loading of aluminum, several metals, fluoride and sulfate increases in 
a downstream direaion in the Red River. The most significant increases appear to be related to 
areas where hydrothermal scars are developed. The contribution of hydrothermal scars located 
in the western reaches of the river to aluminum and sulfate loading appears to be greater than 
those located above the mine site and the town of Red River. The greatest increases were noted 
in the area near the Questa Ranger Station where the scars occur in close proximity to the river. 
Minor increases in sulfate and aluminum loading were noted in the reach adjacent to the mine 
waste rock disposal areas located at and below Sulphur Gulch where several springs and seeps 
discharging low pH (3.5 to 5.0) water were identified. 

Sulfate and aluminum loading were found to be more significant during periods of low flow in 
the Red River. Additional water quality data colleaed by Vail in the November 1993 were 
introduced in Seaion 1. 

SPRI conduaed a hydrological and hydrogeological assessment of the Questa site in June, 1994. 
Primary hydrogeologic units identified by SPRI include the Tertiary volcanic rocks that exhibit 
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secondary permeability as a result of fraauring and faulting, alluvial mudflow deposits and Red 
River alluvium. 

SPRI noted that during dewatering of the new underground mine workings, no affea on the rates 
of groundwater recharge to the Red River in the vicinity of the mine was observed. It was 
postulated that a weak hydraulic conneaion exists between the new underground mine and the 
river. It was noted that dewatering rates in the new underground mine were approximately 225 
gpm. Approximately 50 gpm of the mine water inflow was from the "rain forest" area located 
in the north of the underground mine at the haulage level. Dewatering rates in the old 
underground workings were reported to be between 15 to 30 gpm. Thus the inflow into the 
underground workings is very small compared with the surface and shallow alluvial and upper 
fraaured bedrock groundwater flow quantities. 

Based on observations of water levels in local monitoring wells and the rate of underground mine 
rewatering, SPRI estimated the configuration of the post mine rewatering piezometric surface. It 
was predicted that points of discharge from the underground mine workings, if dewatering or 
pumping was ceased, would be the 7960 adit and through the alluvium south of the caved zone 
in Goathill Gulch. 

SPRI reviewed Red River accretion studies conduaed by Vail and previous investigators and 
estimated groundwater recharge rates to the Red River to be between 0.66 and 1.6 cfs for the area 
between Sulphur Gulch and Capulin Canyon. 

1.1 Data Developed for This Study 

Additional hydrological evaluation of the mine area and the Red River basin is being conduaed 
by Vail Engineering. Ongoing work includes estimation of average monthly yields for all 
subwatersheds within the Red River catchment above the Questa Ranger Station gaging station. 

Subwatershed contributions to the Red River were estimated on the basis of a precipitation versus 
elevation relationship that accounts for observed variations in precipitation with elevation. The 
combined subsurface and surface water contributions of the subwatersheds were calibrated against 
discharge records for the stream gage at the Questa Ranger Station. 

2.3 Regional Watershed 

The mine facilities at Questa are contained entirely within the Red River basin. The basin 
upstream from the Questa Ranger Station covers an area of 112.7 square miles. Elevation ranges 
from approximately 7,450 feet at the Questa gaging station to over 12,000. Average annual 
precipitation rates vary over the basin as a funaion of elevation. Below 9,000 feet, annual 
precipitation is approximately 18 inches per year, and between 9,000 and 11,000 feet, annual 
average precipitation is approximately 35 inches. Annual snowfall can exceed 100 inches. 

USGS discharge records from the Questa Gaging Station for the period from 1913 to 1925 and 
1927 to 1965, when no diversions were in effea at the mine, indicate an average annual discharge 
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of 55.9 cfs. Records for the period from 1961 to 1993 indicate an average discharge of 41.6 cfs. 
Annual average discharge for the period from 1961 to 1993 are summarized in Table 2.1. 

The region, has been subjea to long term variations in precipitation and runoff. Figure 2.1 
illustrates graphically the data contained in Table 2.1. For the period between 1961 and 1978, the 
average annual discharge at the Questa Ranger Station was 33.1 cfs. For the period between 1978 
and 1993, mean annual discharge was 52.2 cfs. The average annual flow for 1991 to 1993 was 59.2 
cfs. These large variations of flow also indicate that substantially different rates of erosion and 
seepage from natural scar areas would have accompanied the natural variations in weather 
conditions. The assessment of mine impaas on Red River drainage water quality must take into 
account the likely natural variations in contaminant loadings due to these variations of weather. 
Note that the open pit mine operation was from 1965 to 1983 and the new underground mine 
operation extended from 1983 to 1992. 

The average monthly discharge in cfs for water years 1966 to 1993 at the Questa gaging station 
is summarized in Table 2.2. 

Peak discharge occurs in May and June as a result of snowmelt in the higher elevations of the Red 
River basin. Low flow conditions occur from November through March with the lowest flows 
recorded in January. 

2.4 Subwatersheds 

An analysis of subwatershed yields to the Red River was conduaed for this study. The overall 
Red River catchment was subdivided into individual subwatersheds and incremental areas were 
determined for each subwatershed by elevation. The areas of known hydrothermal scars within 
each subwatershed were also determined. 

Subwatershed yields that include the combined surface runoff and groundwater flow contributions 
were calculated. Calculated yields for the overall basin were combined, compared to gaging station 
records and calibrated based on average monthly discharge conditions. A subwatershed map and 
tabulated yield data are contained in Appendix A. The estimation of the relative subsurface and 
surface contributions is in progress. 

In the vicinity of the mine. Columbine Creek contributes the most significant quantity of flow 
to the Red River. The estimated combined surface and subsurface contribution of Columbine 
Creek to the Red River ranges from 2.4 to 28.4 cfs. Other basins in the mine area contribute 
average surface and subsurface flows of up to a few tenths of a cfs. 

2.5 Hydrothermal Scar Areas and Flows 

Hansen Creek (Figure 1.2) is representative of a small subwatershed in which a relatively high 
percentage of the surface area is in hydrothermal scar. The surface area of the Hansen Creek 
subwatershed is approximately 0.11 square miles and hydrothermal scar covers approximately 0.077 
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square miles. At low flow conditions, the average surface and subsurface contribution of Hansen 
Creek is approximately 0.1 cfs. 

Other areas of hydrothermal scar are located in the drainages above and below the mine site. The 
area north of the Red River between Hansen Creek and the town of Red River contains several 
well developed scars that have produced mud and debris flows in the past and will continue to do 
so following periods of high runoff in the future. These subwatersheds contribute average yields 
of a few tenths of a cfs to the Red River under low flow conditions. They are also continuing 
sources of low pH water containing elevated dissolved metal concentrations and the runoff from 
these areas also contributes to the sediment loads in the Red River. 

2.6 Site Impacted Subwatersheds 

2.6.1 Pre-mine Conditions 

Subwatersheds that contain significant areas of hydrothermal scar include Capulin Creek, Sulphur 
Gulch and Goathill Gulch and the areas occupied by the Sugar Shack South and Middle and rock 
disposal areas (Figure 1.4). 

Prior to development of Molycorp's surface water management facilities, mining in the open pit 
and development of the caved area, these drainages contributed surface runoff and groundwater 
flow to the Red River. The quality of these flows, like those derived from areas outside the mine 
site, were impaaed by drainage from the hydrothermal scars. Runoff from these areas also 
contributed to the sediment loads, sulfate and metals concentrations in the Red River. Vail (1993) 
estimated that historic surface flow from Sulphur Gulch was approximately 30 gpm (0.07 cfs). 

In periods of high runoff, the hydrothermal scar areas also produced mud and debris flows. 
Significant accumulations of mud flow deposits that pre-date the mine can be seen at the mouths 
of Capulin and Goathill canyons. These scar derived mud flows represent distributed sources of 
contaminated drainage and are particularly significant as they occur direaly in the surface water 
drainage path. They yield both suspended solids to surface flows, as a consequence of erosion, and 
dissolved contaminants, as a consequence of subsurface leaching. 

Based on subwatershed yields estimated by Vail (Appendix A) for pre-mine conditions, the 
combined surface and subsurface contribution from mine impaaed drainages is estimated to have 
been on the order of 0.4 cfs under low flow conditions. 

2.6.2 Present Conditions 

Drainage from mine impaaed subwatersheds are now controlled by the mine's surface water 
management facilities and surface discharges to the Red River do not occur. All surface water in 
upper Sulphur Gulch is colleaed in the pit area and drains to the underground workings. The 
caved zone intercepts the drainage and shallow groundwater flow in Goathill Gulch from all areas 
located upstream of the caved zone. The water level maintained in the underground mine is 
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below the elevation of the Red River as it passes the mine site. Therefore, the potential for flows 
from the underground mine to Red River is limited. 

In Goathill Gulch below the caved zone, surface runoff is colleaed in surface impoundments. 
Surface flow in Capulin Canyon is also impounded and retained. Surface water discharges from 
the waste rock disposal areas adjacent to the Red River are contained in sediment collection ponds 
located at the toes of the waste rock disposal areas. 

The mud and debris flows that previously originated from these areas are controlled either through 
burial with waste rock or by colleaion in surface water impounding struaures. The sediment 
load and natural sulfate and metal loading to Red River associated with surface discharges from 
mine area drainages have been substantially eliminated by Molycorp's surface water management 
facilities. 

Groundwater flow from these areas still occurs but the rate of subsurface flow is currently 
undefined. The groundwater drawdown cone that has developed around the mine captures much 
of the groundwater flow in the low permeability bedrock. The main potential source of 
groundwater flow to the Red River is the flows of groundwater in the shallow alluvial and upper 
fraaured bedrock perched water systems. Seepage through the waste rock disposal areas and the 
shallow underlying colluvium and alluvium potentially contributes to the quality of springs and 
seeps that have been identified adjacent to the Red River near the mine site. Potential pathways 
for seepage migration include through the alluvium and in struaurally controlled zones of high 
permeability in bedrock. 
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3.0 GEOCHEMICAL CHARACTERIZATION 

3.1 Previous Studies QBocMMtmc" 
Previous geochemical charaaerization studies have been conduaed by Vail (1993) and Molycorp 
personnel. The majority of this work involved sampling of local surface water and groundwater. 
Vail investigated the hydrothermal scar areas to determine their contribution to local and Red 
River water quality. Vail and Molycorp have investigated springs and seeps in the area and 
conduaed an accretion and metal loading study of the Red River. These data were introduced 
in Seaion 1.0. 

Molycorp continues to monitor surface water and underground mine water quality. Direa 
geochemical testing of mine waste and disturbed material has not been undertaken prior to this 
study. 

The geology, mineralization and alteration at the site have been described by Shilling (1956) and 
later by Molycorp geologists. 

3.2 Data Collected for This Study 

The following geochemical testing was undertaken for this study; 

• Field testing of the paste pH and paste TDS of mine waste, hydrothermal scar and mine 
disturbed areas to assess the present acid generating condition of materials in and adjacent 
to the mine site; 

• Whole rock analysis of field samples by digestion and ICP scan; 

• Collection of water samples for chemical charaaerization of drainage from mine waste and 
undisturbed hydrothermal scar areas; 

• Static testing of waste rock, hydrothermal scar materials and old tailings to determine acid 
generating potential; and 

• Shake flask testing of mine waste, hydrothermal scar and undisturbed materials to 
determine the soluble and leachable metals content, and potential effeas of disturbed and 
undisturbed areas on surface water and groundwater quality. 

Seleaed samples of alluvial material from the areas of springs and seeps discharging to the Red 
River were also subjeaed to titration testing to determine their potential to attenuate acidity. 

Descriptions of the test procedures used in geochemical charaaerization of the site and the 
interpretation of test results are described in Appendix B. Complete test results are listed in 
Appendix C. 
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The purpose of this work was to enable the geochemical charaaerization of the mine waste at the 
site and assess the current behaviour of the waste, identify potential sources of sulfate and metals, 
and to zssess potential long term waste behaviour and drainage water quality. Soils, rock, 
colluvium and alluvium from undisturbed areas were tested to determine the potential 
contribution of materials unaffeaed by the mining operation to local and regional surface water 
and groundwater quality. As the areas of hydrothermal scars have a significant influence on 
regional and local water quality, hydrothermal scar samples obtained inside and outside the mine 
area were subjeaed to the testing described above. 

3.3 Surficial Geochemistry 

3.3.1 Geochemical Properties and Drainage Chemistry of Hydrothermal Scars 

Charaaerization of the geochemistry and current contaminant yield from the hydrothermal scar 
material is important, not only to estimate the total contaminant contribution from scars to the 
Red River, but also to obtain a better understanding of the long term evolutionary processes of 
the exposed sulfitic rocks of the region. The mine waste is the same rock material and is expeaed 
to pass through the same evolutionary stages of acid generation and contaminant produaion to 
reach the same final condition. 

Metals data, ABA and shake flask data for hydrothermal scars are summarized in Tables 3.1, 3.2 
and 3.3, respeaively. 

3.3.1.1 General Description of Hydrothermal Scars 

Locations of hydrothermal scar samples colleaed for geochemical testing are shown on Figure 3.1. 
Hydrothermal scars are well developed in Goathill Gulch, Sulphur Gulch, Capulin Canyon and 
in Hansen Creek east of the mine site. Scars exist beneath the cover of waste rock in Goathill 
Canyon, Capulin Canyon and adjacent the Red River between the mouth of Sulphur Gulch and 
the old underground mine site. 

Based on field observations, hydrothermal scars may be charaaerized as consisting of a central 
brecciated core that grades laterally to a less fraaured, altered and mineralized material. Where 
observed, the brecciated rock is non-rotational in nature and lacks secondary cementing. Fraaure 
spacings in the brecciated cores of the hydrothermal scars of 0.25 to 0.5 inches are common. The 
high degree of fraauring and lack of cementing result in highly erodible material that lacks 
vegetative cover and is the source of the alluvial mudflow deposits in and beneath the canyons 
where hydrothermal scars are developed. 

3.3.1.2 Whole Rock Analysis 

Seleaed scar samples were analyzed for metals by ICP. Test results are summarized in Table 3.1. 
The scar materials contain iron, potassium, calcium, sodium, magnesium and aluminum in 
concentrations that are consistent with the composition of typical rock forming minerals. Metals 
present in potentially leachable concentrations, in addition to the above, include barium, copper, 
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manganese, nickel, zinc, lead, chromium and vanadium. The scar materials also contain 
appreciable phosphorous. 

3.3.1.3 Static Testing 

Acid base accounting (ABA) is done to establish the balance between acid generating minerals 
(sulfides), and potentially acid consuming minerals (alkaline minerals) present in a sample (Sobek, 
1978). The former is expressed as the acid generating potential (AP) and the latter as the acid 
neutralization potential (NP). 

Paste pH and conduaivity are simple tests that can be done in the laboratory or in the field to 
indicate the extent of oxidation of sulfides that has occurred in the rock prior to the testing. The 
procedures used for pH and conductivity, and for acid base accounting and shake flask tests are 
listed in Appendix B. Complete static test results are listed in Appendix C. 

Samples of hydrothermal scar material typically exhibited low paste pH (1.8 to 3.5) and high paste 
TDS in field tests. These conditions indicate advanced, baaerially accelerated oxidation and acid 
generation is occurring in the surficial portions of the scars. High paste TDS content indicates 
the samples contain stored oxidation produas (sulfate and dissolved metals). Static acid generation 
potential test results for typical hydrothermal scar materials are shown on Table 3.2. 

Sample No. 35 was colleaed from an undisturbed scar located above the open pit in upper 
Sulphur Gulch. Sample HC-2 was colleaed from an area of high grade scar adjacent Hansen 
Creek. Samples exhibit oxidizable sulfide sulphur contents of 0.44 and 0.16 percent, respeaively. 
In both samples, the neutralization potential has been consumed and much of the sulfide 
mineralization has been converted to sulfate. While the net acid producing potential of these 
materials is relatively low, they exhibit the potential to continue acid generation. 

3.3.1.4 Shake Flask Tests 

Distilled water extraction, or shake flask tests, indicate the amount of readily soluble (oxidized) 
metal salts present in the material. The testing procedure for shake flask tests is listed in 
Appendix B. Complete results are listed in Appendix C. 

Table 3.3 contains the results of shake flask distilled water extraaion tests conduaed on 
hydrothermal scar samples. Samples were obtained from Goathill Gulch, Capulin Canyon and 
Sulphur Gulch. Samples HCl through HC3 were obtained from the Hansen Creek area. The 
primary constituents in the shake flask extraas include calcium and aluminum. Metals found in 
trace concentrations include cadmium, cobalt, copper, iron, nickel and zinc. Lead was deteaed 
in the extraa from a scar area located in Capulin Canyon (sample No. 71). Sulfate content in 
shake flask extraas ranged from 18.6 to 4450 mg/l. Extraas from scar samples colleaed in upper 
Sulphur Gulch and in lower Goathill Gulch contained 7.02 and 1.36 mg/l fluoride, respeaively. 
These results indicate a significant availability and leachablity of aluminum and sulfate, and limited 
availability of copper, iron, nickel and zinc. 
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Sample HC3, obtained from the peripheral area of the large scar in Hansen Creek, is representative 
of a lesser degree of alteration and mineralization and exhibits a reduaion in available aluminum. 
Sample No. 71, from Capulin Canyon, appears to be anomalous with respea to available 
aluminum content. Samples collected in the mine area (No.s 15, 35, and 80) exhibit relatively 
consistent test results. 

3.3.1.5 Scar Area Drainage Composition 

Analysis of seepage and surface water runoff from scar areas undisturbed by the mining operations 
(Table 1.2) indicates high average concentrations of sulfate (3018 mg/l), aluminum (230 mg/l), and 
iron (317 mg/l). Copper, manganese and zinc were also deteaed in significant concentrations. 
Hydrothermal scar seepage from the Hansen Creek and Goathill Gulch areas also contained 
fluoride at concentrations of 28.5 and 28.9 mg/l, respeaively. The trace metal content of the scar 
area water samples is similar to that of the shake flask test extraas. 

3.3.2 Geochemical Properties and Drainage Chemistry of Mine Waste and Mine Disturbed 
Materials 

Mine waste and mine disturbed sampling locations are shown on Figure 3.2. All samples were 
subjeaed to field paste pH and TDS tests to assess their current acid generating condition. 
Seleaed samples of mine disturbed materials were subjeaed to whole rock analysis, static tests and 
shake flask extraaion tests. Data from these analyses on waste rock and tailings are shown on 
Tables 3.4. 3.5 and 3.6. 

3.3.2.1 Whole Rock Analysis 

Analysis by ICP (Table 3.4) indicates the mine waste materials contain iron, potassium, calcium, 
sodium, magnesium and aluminum in concentrations that are consistent with the composition of 
typical rock forming minerals. Metals present in potentially leachable concentrations, in addition 
to the above, include barium, copper, manganese, nickel, zinc, lead, chromium and vanadium. 

The mine waste materials exhibit increases in the quantities of potentially leachable manganese, 
molybdenum, zinc and chromium. Boron, which was not deteaed in mine waste or hydrothermal 
scar samples, is contained in two samples of old tailings colleaed at the mill site in concentrations 
of 225 and 112 mg/kg. 

3.3.2.2 Field and Static Tests 

Waste rock and disturbed materials at all sampling locations were subjeaed to field paste pH and 
TDS tests to assess their current behaviour. Field paste pH and TDS test results for all samples 
are listed in Table C-2 in Appendix C, and shown on Figure 3.2. 

The waste rock observed on the surface was classified into three general types. Each type is 
described below along with the results of field tests: 
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• Mixed volcanic rocks are composed of the upper rhyolitic and lower andesitic rocks of 
Tertiary age that were defined by Molycorp geologists. These materials were derived from 
the western side of the pit in an area that contained the Sulphur Gulch hydrothermal scar. 
The majority of these materials have been placed in the waste rock disposal areas located 
to the north, south and west of the pit. Mixed volcanics were placed with other waste 
rock types in the in-pit disposal areas. 

The mixed volcanics are highly fraaured and weathered, and contain abundant pyrite. 
Where these rocks were observed, they typically exhibited a paste pH in the range of 2.3 
to greater than 6.0, with the majority less than 3.5. Paste extraaions typically indicated 
a high TDS content. Based on these field test results, these materials are undergoing 
advanced, biologically catalyzed oxidation and they contain residual oxidation produas 
(stored acidity, sulfate and dissolved metals). Their current acid generating behaviour is 
believed to have been influenced by the high degree of alteration and mineralization 
associated with the development of the Sulphur Gulch hydrothermal scar. 

• Black andesite is presumed to be derived from the lower andesitic series volcanics of 
Tertiary age. The black andesite appears to be in fault contaa with the highly fraaured 
and intensely altered Sulphur Gulch scar in the south side of the open pit. The black 
andesite contains secondary mineralization that includes calcite, fluorite, quartz, chlorite, 
pyrite and chalcopyrite. 

Where exposed on the surface, this material typically exhibits near neutral paste pH and 
low paste TDS content. Field observations and testing indicate that this material is not 
currently generating acid. 

• Ore grade mineralization at Questa is associated with Tertiary aged aplitic and granitic 
intrusives (the mine aplite). Aplite is exposed in the eastern pit wall and the bulk of the 
aplite waste rock has been placed in Spring Gulch, Sulphur Gulch, in the in-pit disposal 
areas, and over the lower toe of the Middle, Sugar Shack South, and Spring and Sulphur 
Gulch waste disposal areas as an erosion controlling cover. 

Where exposed on the surface, this material typically exhibits neutral paste pH and low 
paste TDS content. Field tests and observations indicate that the aplite exposed on the 
surface is not currently generating acid. 

Static test results conduaed on seleaed waste rock samples are shown in Table 3.5. 

Aplite (and granite) samples contain between 0.06 and 0.61 percent sulfide sulphur (total sulphur 
minus unoxidizable sulfate sulphur). The neutralization potential (NP) of aplite is relatively 
consistent and varies between 19.35 to 38.83 tons per kiloton (T/KT). The aplite exhibits net 
neutralization potentials of between 11.85 and 34.43 T/KT indicating that the aplite is net acid 
consuming. The average ratio of acid neutralizing to acid generating potential (NP/AP) in aplite 
and granite is 3.5:1. Of the samples tested, 3 of 7 had NP/AP ratios greater than 3:1 indicating 
low potential for acid generation. The remaining 4 samples exhibited NP/AP ratios between 1:1 

April t l , 1995 ^ ' SRK Projea No. 09206 



Questa Molybdenum Mine Geochemical Assessment 

and 3:1 indicating uncertain acid producing potential (Acid Rock Drainage Technical Guidelines, 
1989). 

Black andesite samples contain between 0.12 and 0.68 percent sulfide sulphur and exhibit a net acid 
neutralizing potential (NNP i.e. NP-AP) that varies between 16.28 and 43.93 T/KT. Of the 
samples tested, 5 of 7 had NP/AP ratios greater than 3:1 indicating low acid producing potential. 
The remaining 2 samples have NP/AP ratio between 1:1 and 3:1 indicative of uncertain acid 
producing potential. 

Mixed volcanic materials typically contain low neutralizing potential and have a net acid 
producing potential as indicated by static tests. NNP values range from -27.78 to + 24.27 T/KT. 
Of the 15 samples tested, 10 had NP/AP ratios less than 1:1, indicating high acid generating 
potential. In the majority of the samples, the neutralizing potential appears to have been 
consumed. However, they contain residual sulfide sulphur at levels sufficient to sustain oxidation 
and acid generation for an indefinite and potentially extended period of time. 

Other mine disturbed samples subjeaed to static testing included development rock from the new 
underground mine site, tailings from the old tailings ponds at the mill site and fill materials placed 
in the new mine site foundation. 

The development rock from the new underground mine has a high field paste pH and low paste 
TDS. The material tested had an NP/AP ratio of 4.4:1, indicating that it is net acid consuming. 

Tailings from the old tailings ponds in the mill site, and the old tailings used to construa the mill 
site foundation exhibit low paste pH and high paste TDS. One of the samples tested had 
significant residual oxidizable sulfide sulphur content and its neutralizing potential appears to have 
been consumed. Based on and NP/AP ratio of 0:1, the material exhibits acid generating potential. 
The regraded mill site fill composed of old tailings contains low sulfide sulphur content and 
neutralizing potential and exhibits limited acid generating potential. 

The new mine site foundation area was construaed by cut and fill methods. Much of the material 
exposed in the mine site area cut slopes appears to have been altered by local hydrothermal 
aaivity. The mine site foundation fill samples exhibited low paste pH and high paste TDS 
content. Static tests indicate the mine site fill is potentially acid generating. 

3.3.2.3 Shake Flask Tests 

Shake flask test results for seleaed waste rock and mine disturbed samples are shown in Table 3.6. 
Primary metals leachable in shake flask tests include aluminum, calcium, iron, manganese, copper 
and zinc. Metals leached in lesser concentrations included cobalt, chromium, molybdenum, 
cadmium and lead. Leachable sulfate in mine waste materials ranged from 68.1 to 3940 mg/l. The 
presence of leachable metals and sulfate in mine waste rock occurs primarily in the mixed volcanic 
waste rock that exhibits low paste pH and high paste TDS content in field tests. 
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Typically, the field tests indicate low TDS content in black andesite and aplite/granite waste rock. 
Therefore, the potential for leaching of metals and sulfate from these materials is limited. 

In comparison to the leachable metals from hydrothermal scar samples (Table 3.3), shake flask 
extraas from mine waste and hydrothermal scars contain a similar group of metals with similar 
ranges in concentration. 

3.3.2.4 Mine Waste Drainage Chemistry 

The quality of seepage and drainage from mine waste and mine disturbed materials is summarized 
in Table 1.2. Complete water quality results are presented in Table Cl, Appendix C. 

Samples WSl, WS-SSl and WS-SS2 were colleaed from temporarily impounded surface water 
runoff in areas containing primarily mixed volcanic waste rock in the Spring and Sulphur Gulch 
and Sugar Shack South waste rock disposal areas. The samples contained moderate sulfate contents 
and somewhat elevated concentrations of aluminum, iron, manganese and zinc. 

Sample WS-Capl was colleaed from the base of the western lobe of the Capulin waste rock 
disposal area and is representative of the drainage from the waste rock. Samples WS-GCl and WS-
GC2 were colleaed from drainage immediately below the Goathill Gulch waste rock disposal area. 
These samples contain moderate to highly elevated sulfate and dissolved aluminum and manganese. 
In comparison to concentrations of aluminum and manganese in the drainage from the 
hydrothermal scar area, the drainage from the Capulin and Goathill waste rock contains up to an 
order of magnitude increase in the concentrations of aluminum and manganese. Fluoride analyses 
conduaed on selected samples indicates similar concentrations of fluoride can be anticipated in 
mine waste and hydrothermal scar seepage. 

Sample WS-Pitl was colleaed from hydrothermal scar rubble that occurs in the failed western wall 
of the open pit. Sample WS-Pitl represents the quality of water that is currently draining from 
disturbed, acid generating materials in the pit to the underground workings. The sample contains 
moderate to high concentrations of sulfate, aluminum and iron, and relatively high concentrations 
of manganese and zinc. 

Sample WS-Cap3 represents the quality of waste rock drainage that escapes the surface water 
impoundments in upper Capulin Canyon. As there are hydrothermal scars in the area, the quality 
of WS-Cap3 may also be impaaed by hydrothermal alteration. WS-Cap3 exhibits a reduaion in 
sulfate and metals concentrations that potentially results from dilution with less affeaed 
groundwater or interaaion with soils, rock and alluvium in the bed of the creek. 

Sample WS-2 was colleaed from a seep at the mouth of Capulin Creek at its confluence with the 
Red River. The quality of WS-2 potentially refleas either further dilution and interaaion of 
waste rock disposal drainage that bypasses the seepage colleaion system in upper Capulin Canyon, 
or hydrothermal scar impaaed drainage. Sulfate, aluminum manganese and zinc concentrations 
are slightly elevated in WS-2. 
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The metals present in waste rock disposal area seepage are also foimd in seepage from the 
hydrothermal scar areas. Based on available data, seepage from acid generating waste rock can be 
anticipated to have higher concentration of sulfate, aluminum, zinc and nickel with respea to 
seepage from undisturbed scar materials. Fluoride analyses conduaed on seleaed samples indicates 
similar concentrations of fluoride occur in mine waste and hydrothermal scar seepage. The metals 
contained in trace concentration in waste rock seepage (Cd, Cr, Co, Cu and Pb) are present at 
similar levels in hydrothermal scar seepage. Only iron exhibits a concentration that on average, 
is greater in the seepage from hydrothermal scars, however, additional testing would be required 
to confirm this observation. 

Much of the waste rock from which acidic fluids are currently draining is derived from the 
Sulphur Gulch hydrothermal scar and therefore, it would be anticipated to have similar drainage 
composition. In the mine area, the increase in the concentration of aluminum, manganese and 
zinc can be attributed to the physical condition of the waste rock. Oxidation of sulfides contained 
in the in-place hydrothermal scar is limited to near surface zones and areas where erosion and 
weathering processes have resulted in exposure of the near surface rock to oxidizing conditions. 
In contrast, the large dumps of waste rock have been rubblized by blasting, excavation and 
disposal praaices. The conditions required for advanced rates of oxidization and acid generation, 
and the hydraulic properties required for ARD migration (infiltration and permeability) have been 
enhanced. The minerals within the waste rock and hydrothermal scar that liberate dissolved 
metals, either through oxidation or through dissolution in acidic drainage, are more readily 
available within the waste rock due to mining disturbance, and the increased exposure of fresh 
sulfides. 

3.3.3 Rock, Soil, Alluvium and Colluvium from Other Areas 

3.3.3.1 Field Tests 

Samples of rock, soils, colluvium and alluvium from areas outside the mine disturbance and 
hydrothermal scars were subjeaed to field paste pH and TDS testing, and shake flask extraaion 
tests. Sampling locations are shown on Figure 3.3. Results of field tests are shown on Table 3.7. 
Shake flask test results are contained in Table 3.8. 

The alluvium samples 10 and 73 were colleaed from alluvial mud flow debris in Capulin Canyon. 
They have potentially been impaaed by both drainage from hydrothermal scar areas and seepage 
from the Capulin waste rock disposal area. They exhibit low paste pH; however, as the paste 
TDS content is also low, these, materials do appear to be, of themselves, acid generating. 

Rock, soil and colluvium samples colleaed in Capulin Canyon outside the alluvial stream bed 
zone typically exhibit near neutral paste pH and low paste TDS content. Test results for samples 
13, 14, 22 and 68 do not indicate acid generating conditions and as paste TDS is relatively low, 
the dissolved metals contribution of these materials to surface water and groundwater is anticipated 
to be low in comparison to hydrothermal scar and mine waste materials that exhibit acid 
generating behaviour. 
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Samples 43 and 44 were colleaed from rock outcrops above the mine disturbed area in Blind 
Gulch and Spring Gulch. These materials are also unaffeaed by significant hydrothermal 
alteration. They exhibit neutral paste pH and low paste TDS content. These conditions do not 
indicate acid generating behaviour or significant dissolved metals contributions to surface water 
or groundwater. 

Samples HC-4, 5, 6 and 7 were collected in the Hansen Creek area. Sample HC-4 was colleaed 
from a soil/rock subcropping adjacent to the Hansen Creek drainage. The material exhibits 
neutral paste pH and low paste TDS. 

Samples HC-5, 6 and 7 were colleaed from alluvial mudflow debris derived from the 
hydrothermal scar in upper Hansen Creek. The paste pH of the alluvium is low and paste TDS 
is high in comparison to other materials colleaed outside the mine or hydrothermal scar areas. 
As the metal contents measured in shake flask tests is low (Seaion 3.3.3.2) , the TDS content of 
the soils is anticipated to reflea high sulfate concentration. Based on visual examination, these 
materials are not believed to possess significant residual acid generating potential as they have 
undergone extensive weathering. 

Several samples of river alluvium at aaive seeps, and mudflow deposits in the vicinity of the seeps, 
were colleaed near the Red River adjacent to the mine site. The paste pH and TDS content of 
the river alluvium samples colleaed in seepage path refleas the quality of the seepage water. The 
mudflow deposits exhibit variable paste pH while TDS content is low. The conditions suggest 
that the mudflow debris does not possess significant acid generating potential. 

3.3.3.2 Shake Flask Tests 

Shake flask test results for soils, rock and colluvium samples obtained outside mine disturbance 
areas are contained in Table 3.8. Most of the samples of mine-unaffeaed materials contain minor 
amounts of leachable calcium, iron, copper, zinc, manganese and aluminum. Calcium and 
aluminum appear to occur in somewhat anomalous concentrations in Hansen Creek samples HC-5, 
6 and 7, however, the concentrations are low. Test results indicate that the contribution of 
dissolved metals from these materials to surface water or groundwater would be minimal. 

Leachable sulfate concentration in mine area soils, rock, alluvium and colluvium varies between 
6.2 and 381 mg/l, indicating that the undisturbed surficial materials in the mine area potentially 
contribute sulfate to surface water runoff and groundwater. The average sulfate concentration in 
mine area undisturbed material shake flask extraas was 86.8 mg/l. 

3.3.3.3 Drainage Quality from Unaffected Areas 

Water sample WS-Cap 2, was colleaed from a small tributary to Capulin Creek in an area 
undisturbed by mining aaivity or development of hydrothermal scar. This sample had neutral 
pH, contained trace concentrations of iron and zinc, and 42 mg/l calcium. The sulfate content 
of the sample was 140 mg/l (Table C-1, Appendix C). 

April 11, 1995 SRK Projea No. 09266 
30 



Questa Molybdenum Mine Geochemical Assessment 

3.3.3.4 Acidity Attenuation Capacity of Soils and Alluvium 

Seleaed samples of alluvial material from the area of springs and seeps located beneath the waste 
rock disposal areas were subjected to titration testing to determine their potential to attenuate or 
neutralize acidity. Titration test data is shown in Table 3.9 and illustrated in Figure 3.4. 

Titration test results indicate that the alluvial materials in and adjacent to the spring and seepage 
flow paths below the Middle and Sugar Shack waste rock disposal areas have limited potential to 
attenuate the acidity in seepage water. 

Carbonates (calcite, siderite or magnesite etc.) that can modify or buffer seepage to near neutral 
pH have been consumed. Minor capacity to buffer seepage to a pH in the range of 3.7 to 4.3 is 
indicated. This capacity is assumed to be provided by aluminum and iron hydroxides. 
Additional but limited capacity to buffer seepage in the range of 2.0 is provided by 
aluminosilicates. 
In general, the neutralization potential of the alluvial materials adjacent to the Red River has been 
consumed and their ability to provide sustained acidity attenuation capacity is limited. 

3.4 Discussion of Test Findings 

3.4.1 Current State of Acid Generation 

3.4.1.1 Waste Rock Disposal Areas 

Although acid generation is occurring at the site it appears to be limited mainly to materials 
derived from waste rock obtained in or near the Sulphur Gulch hydrothermal scar and, to a lesser 
extent, from the cut and fill materials at the new mill site. This material is typically of mixed 
andesitic and rhyolitic composition. Field paste pH in the mixed volcanic waste rock is typically 
in the range of 3.5 or less indicating advanced, baaerially accelerated oxidation. As a group, static 
tests indicate low or consumed neutralizing potential. The mixed volcanics were derived from 
highly altered, highly fraaured rock and their potential to generate acid has been influenced by 
geologic conditions created prior to mining. These materials have probably been exposed to 
oxidizing conditions over geologic time as a result of the history of struaural disturbances 
(faulting and brecciation) and alteration to which they have been exposed. 

Currently, acid generating conditions appear to be well advanced in the Blind Gulch, Capulin, 
Goathill, Sugar Shack South, Sugar Shack West, and Middle waste rock disposal areas. Lesser 
amounts of mixed volcanic waste rock have been placed in the in-pit and Spring and Sulphur 
Gulch waste rock disposal areas. Acid generation also appears to be occurring at these locations. 

Black andesite from the southern pit area and aplite from the eastern side of the pit were not 
significantly affeaed by hydrothermal scar development in Sulphur Gulch. Black andesite has 
been placed with aplite and granite in Spring Gulch, in the in-pit disposal areas, and as an erosion 
controlling armor on the lower faces of the Sugar Shack South, Middle and Spring and Sulphur 
Gulch waste rock disposal areas. Field tests indicate neutral conditions and low paste TDS 
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content. These materials exhibit an average net acid neutralizing potential. The average NP/AP 
ratio for black andesite and aplite/granite exceeds 3:1, indicating low acid producing potential. 

3.4.1.2 Open Pit 

The western wall of the open pit mine is composed of up to 200 feet of rubblized, failed wall rock 
that has been affeaed by hydrothermal scar development in Sulphur Gulch. This material is 
currently acid generating. 

Other exposed pit wall materials are composed of black andesite and aplite. The black andesite 
exposed in the pit wall exhibits zones of oxidation that appear to be fraaure controlled. The 
oxidation of black andesite in the exposed pit wall areas is probably a result of natural oxidation 
that has occurred over geologic time at a slow rate within the fraaures transporting oxidizing 
solutions (containing ferric iron, a strong oxidant) from oxidizing surficial materials. 

The aplitic and granitic materials exposed in the northeast and eastern pit walls do not exhibit 
oxidizing or acid generating conditions. 

3.4.1.3 Underground Mine Workings 

Seepage entering at the 1000-foot station of the decline and draining to the underground workings 
contains elevated metal concentrations that suggest the overlying scar zones and waste dumps are 
the seepage source. Inflows through the caved area in Goathill Canyon contain low pH and high 
metal content and are water derived from ARD from the Capulin and Goathill waste rock disposal 
areas. Despite inflows of low pH water to the underground mine workings, the mine water 
quality data colleaed by Molycorp indicates that the underground mine water exists at near 
neutral conditions and is of relatively good quality. Dissolved metal concentrations are low and 
sulfate concentration is moderate. This indicates that extensive neutralization of acidic drainage, 
and possibly sulfate reduaion, is occurring in the underground workings. 

3.4.2 Potential For Future Acid Generation 

3.4.2.1 Waste Rock Disposal Areas 

Testing completed to date shows an excess of alkalinity over acid generating potential and no 
observed acidic paste pH values. Thus, black andesite and aplite/granite are anticipated not to 
generate acidity in the future unless they are subjeaed to an external source of acidity, such as 
drainage from acid generating waste rock, that would remove the reserve alkalinity. Slow but 
continued oxidization of the sulfides in this waste rock will contribute moderate levels of sulfate 
to drainage. 

Where these materials have been intermingled with mixed volcanic waste rock in the in-pit 
disposal areas, the mixture may be acid generating. They are the only materials exposed on the 
surface of waste dumps in Spring Gulch and in the eastern portion of the Spring and Sulphur 
Gulch waste rock disposal area. If the rock exposed on the surface of the Spring Gulch and Spring 
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and Sulphur Gulch waste rock disposal areas is representative of subsurface composition, future 
acid generation is not anticipated in these areas. 

The black andesite and aplite placed to armor the waste rock disposal areas is also not anticipated 
to generate acid in the future. 

While the neutralizing potential of the mixed volcanic rocks has been, for the most part, 
consumed, this material contains sufficient residual oxidizable sulfide content to continue 
generating acid for an indefinite and potentially extended period of time. 

3.4.2.2 Open Pit 

The rate of oxidation of black andesite and aplite exposed in the pit walls is slow and is not 
anticipated to reach a level that would significantly increase the sulfate and metal loading to the 
pit water that drains to the underground mine workings. 

The rubblized hydrothermal scar material that comprises the failure zone in the western pit area 
can be anticipated to continue generating acid for an extended and indefinite period of time. The 
quality of drainage from the failed scar area is currently of better quality than drainage from the 
Capulin and Goathill waste rock disposal areas. The concentration of sulfate and metals in 
drainage from this area can be expeaed to increase with time as the oxidizing conditions in the 
failed mass matures. 

Several of the waste rock piles placed in the in-pit waste disposal area are exhibiting acid 
generating conditions. The maximum rate of acid generation may not yet have been reached in 
these relatively young deposits. Therefore, the concentration of sulfate and metals in runoff and 
seepage reporting to the pit and the underground workings could potentially increase with time. 

The undisturbed portions of the hydrothermal scar located in upper Sulphur Gulch will continue 
to provide poor quality seepage and runoff to the open pit and underground mine workings at 
concentrations charaaeristic of mature acid generation conditions. The rate of sulfate and metal 
loading from the Sulphur Gulch hydrothermal scar is not anticipated to increase unless additional 
disturbance occurs in the scar. 

3.4.2.3 Underground Mine 

The flow of water discharged from the seepage colleaion system in Capulin Canyon to Goathill 
Gulch, as measured by Molycorp, varies between 25 and 75 gpm (during snowmelt) and averages 
approximately 35 gpm. Vail (1993) estimates that the seepage and runoff rates from Goathill 
Canyon are slightly greater than the borehole discharge. Therefore, caved area inflows to the new 
underground mine average approximately 70 gpm. Based on historic dewatering rates of 225 and 
30 gpm, respeaively, in the new and old underground mine workings, the total inflow to the 
underground mine is estimated to be in excess of 300 gpm. A significant portion of the inflow 
to the new mine is poor quality mine waste and hydrothermal scar impaaed drainage with low 
pH and high concentrations of aluminum, iron, manganese, zinc, sulfate and fluoride. 
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Despite the high inflow rate of poor quality drainage, the mine water pumped from the decline 
exhibits near neutral pH conditions and contains relatively low concentrations of dissolved metals. 
Therefore, the mine wall rock, and the rubble in the caved area, provide a source of alkalinity that 
maintains mine water quality through buffering and subsequent precipitation of metals. The 
extent of the source of alkalinity in mine and caved area wall rocks, and the potential for future 
and continued maintenance of mine water quality are unknown at present. The potential exists 
for concentrations of sulfate and metals in the mine water to increase in the future, when the 
available alkalinity is exhausted. 

3.4.3 Future Mine Waste Drainage Water Quality 

The quality of the drainage from the "old" acid generating rock in Capulin Canyon is currently 
the most representative indication of the quality of drainage from similar acid generating sources 
in the future. The reasons to support this assumption include: 

• The Capulin waste rock disposal area was developed early in the life of open pit mine. 
Molycorp aerial photographs indicate that the waste rock disposal areas in Capulin and 
Goathill Gulches were already well developed in 1969. The materials placed therein have 
been exposed to oxidizing conditions for in excess of 25 years. 

• The majority of static tests conducted on the mixed volcanic rocks derived from the 
Sulphur Gulch scar area, such as those placed in the Capulin waste rock disposal area, 
indicate that much of the neutralization potential of this material has been consumed. 
Therefore, the pH of the drainage is not anticipated to decrease significantly and the 
material is oxidizing and generating acid at a rate that is uncontrolled by faaors other than 
the availability of air and water that is required to sustain oxidation and acid generation. 

• The means of flushing of oxidation reaction produas and dissolved metals from the waste 
rock to the receiving environment has been established over a period of 25 years. The 
waste rock disposal area is considered to be in equilibrium with respea to the flux of 
oxygen and water that sustains oxidation and transports oxidation reaaion produas from 
the waste rock. Given the length of time that ARD has occurred in Capulin Canyon, it 
is anticipated that the neutralizing potential and attenuation capacity of the migration 
pathways are fully consumed. 

• Static tests and field observations indicate that the mixed volcanic waste rock contains 
sufficient acid producing potential to continue oxidation and acid generation for an 
indefinite period of time, therefore, the acid generating process is unhindered by lack of 
oxidizable materials. 

Drainage from the Capulin waste rock disposal area, as measured.in Oaober 1994, contains 
12,700 mg/l sulfate, 39.5 mg/l fluoride, 1,300 mg/l total aluminum, 848 mg/l total iron, 787 mg/l 
total manganese, 132 mg/l total zinc 13.9 mg/l total copper and 445 mg/l total calcium. 
Constituents in concentrations of up to a few milligrams per litre include cadmium, cobalt and 
chromium. The drainage pH in Oaober 1994 was 2.58. 
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The sulfate and metal concentrations measured by SRK in Oaober 1994 are representative of near 
base flow conditions. The sulfate and metal concentrations can be expeaed to increase if any 
remaining neutralizing potential is consumed, or the waste material is disturbed to alter the flow 
paths within the waste. The flux of metals and sulfate from the waste rock disposal area would 
increase following the spring thaw when the waste rock disposal area experiences flushing. 

3.4.4 Quality of Springs and Seeps Discharging to the Red River 

The quality of springs and seeps currently discharging to the Red River adjacent to the mine area 
indicates impaa from sources that potentially include drainage from mine waste and hydrothermal 
scar sources. The seeps at Capulin Canyon appear to be impaaed by historic hydrothermal 
drainage as well as mine waste drainage that occurred prior to the construaion of the seepage 
colleaion system in upper Capulin Canyon in 1992. 

At present, the relative contributions of natural hydrothermal scar and mine waste drainage 
sources in other seeps and springs located between the mouths of Capulin Canyon and Sulphur 
Gulch are unknown. Spring and seep water quality does not exhibit a signature that could be 
positively assigned to either source. 

Field and static tests conduaed on the mixed volcanic waste rock placed in the Middle, Sugar 
Shack South and Spring and Sulphur Gulch waste rock disposal areas indicate that acid generation 
is occurring and shake flask testing indicates that these materials contain leachable aluminum, 
copper, iron, manganese and zinc. Over time, ongoing acid generation in the waste rock disposal 
areas adjacent to the Red River, and the consumption of the neutralizing potential of the waste 
rock, and consumption of the remaining attenuation capacity in the alluvium ia seepage flow paths 
has the potential to increase sulfate and metal loads in local springs and seeps. Seepage of water 
impaaed by the hydrothermal scars that underlie the waste rock disposal areas will likely 
continue. 
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4.0 SUMMARY AND CONCLUSIONS 

4.1 Geochemical Properties 

4.1.1 Hydrothermal Scars 

Samples of hydrothermal scar material colleaed in and adjacent to the mine site are indicated by 
static testing to possess significant acid generating potential and by field testing to have acidic paste 
pH and high conduaivity, indicative of a high soluble salt load. The hydrothermal scars produce 
surface runoff and drainage that is of low pH and contains elevated concentrations of sulfate, 
fluoride, aluminum, copper, iron, manganese and zinc. Metals that occur in the drainage and 
runoff from hydrothermal scars include cadmium, cobalt chromium and nickel. Shake flask 
extraaion tests indicate a similar suite of leachable metals exists in hydrothermal scar solid 
samples. 

4.1.2 Mine Waste Materials 

4.1.2.1 Waste Rock 

4.1.2.1.1 Mixed Volcanic Waste Rock 

The waste rock in the various waste rock dumps exhibit variable geochemical properties that are 
related to waste rock type and source. 

Field and static testing indicates acid generating potential, and current acid generation in mixed 
volcanic waste rock excavated from the area of the Sulphur Gulch hydrothermal scar zone during 
open pit mining operations. This material was located in the western portion of the pit and 
remains exposed in the west pit wall. The mixed volcanic waste rock forms the majority of the 
waste rock placed in the waste rock disposal areas located north, west and south of the open pit. 

The mixed volcanic waste rock exhibits drainage chemistry and leachable metals content that are 
similar in composition to that of the hydrothermal scars. As the mixed volcanic waste rock and 
hydrothermal scars were subjeaed to similar geologic processes, the similarity in geochemical 
properties are anticipated. 

The concentration of sulfate and copper, manganese and zinc in drainage derived from the mixed 
volcanic waste rock is, on average, somewhat elevated with respea to the drainage from 
hydrothermal scars. This is a result of the high degree of disturbance associated with blasting, 
excavation and disposal of waste rock that results in favorable conditions for oxidation and ARD 
generation. 
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4.1.2.1.2 Black Andesite and Aplite/Granite Waste Rock 

Black andesite and aplite/granite form the remainder of the waste rock produced during open pit 
mining operations. These materials were derived from the south and east sides of the open pit 
where hydrothermal scar has not been developed. These materials were placed as an armoring 
cover on the Sugar Shack South, Middle and Spring and Sulphur Gulch waste rock disposal areas. 
Portions of this material were placed with mixed volcanic waste rock in the in-pit waste rock 
disposal areas and these materials appear to be the only waste rock type placed in Spring Gulch, 
and the eastern portion of the Spring and Sulphur Gulch waste rock disposal areas. 

Field paste tests indicate that these materials do not nowgenerate acid and static tests indicate they 
have a low potential to develop acidic conditions. In addition, field tests showed low paste TDS 
content in black andesite and aplite/granite waste rock. Therefore, these materials have limited 
potential for leaching of sulfate and metals. 

4.1.2.1.3 Other Mine Waste 

Other mine waste materials include development rock from the old and new underground mine 
workings, mine site fill materials, and relic tailings from the old underground mining operation. 

Field and static testing of development rock from the old and new underground workings 
indicates low potential for acid generation. Field tests indicate low paste TDS content and limited 
potential for leaching of metals and sulfate. 

The new mine site area was developed by cut and fill methods. The exposed cut slopes in the 
mine site indicate that a portion of the fill was derived from areas affeaed by hydrothermal scar 
development. Based on field tests, portions of the fill currently exhibit acid generating behaviour 
and the potential for leaching of metals and sulfate. 

The relic tailings from the old underground mining operation were placed at the site of the 
existing mill. A portion of the relic tailings were used to regrade the mill site prior to facility 
construaion. Field and laboratory testing of relic tailings indicates current acid generating 
behaviour and the potential for leaching of metals and sulfate. 

4.2 Sources of Sulfate and Metals Loads to the Red River 

4.2.1 Hydrothermal Scars 

The hydrothermal scars in the region represent a mature source of sulfate and metals loads to 
surface water and groundwater. The oxidation of the scars has been occurring over geologic time 
and the acidity and metal attenuating capacity of the seepage and flow paths from areas of 
hydrothermal scar to the river are depleted. The scars are highly erodible. Therefore, the 
potential for oxidation in hydrothermal scar areas remains relatively constant as surficial materials 
are removed by erosion, and underlying, unoxidized materials are exposed to oxidizing conditions. 
The rate of sulfate and metal loading from hydrothermal scars is influenced only by short and 
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long term changes in climatic conditions that control the rates of erosion and the quantity of 
runoff and seepage from hydrothermal scar areas. 

Outside the mine area, hydrothermal scars continue to contribute sulfate and metal loads to the 
Red River as they have over geologic time. Within the mine area, the majority of seepage and 
runoff from areas affeaed by hydrothermal alteration is colleaed in the underground mine. The 
scar impaaed drainage and runoff colleaed in the underground mine is now being pumped to the 
tailings impoundment west of the town of Questa to dewater the underground mine. Therefore, 
the seepage and runoff from scar areas colleaed in the mine has no impaa on the quality of water 
in the Red River. 

In the mine area, drainage from several areas of hydrothermal scar are not colleaed in the 
underground mine and may still contribute to the sulfate and metals concentrations in the Red 
River. Hydrothermal scars occur under a cover of waste rock in the Sugar Shack South, Middle 
and Spring and Sulphur Gulch waste rock disposal areas. While surface runoff and sediment 
generation from these areas are controlled by Molycorp's surface water management facilities, the 
subsurface flow paths from these areas have not been substantially altered by the mining 
operation. Hydrothermal scars also occur adjacent to the Red River in the area between the mine 
site and the mouth of Capulin Canyon. The potential for the contribution of sulfate and metal 
loads from these sources has not been reduced or increased by the mining operation. 

4.2.2 Mine Waste Materials 

The drainage and runoff from waste rock placed in the in-pit waste rock disposal areas is currently 
colleaed in the open pit and drains to the new underground mine, and has no impaa on the 
quality of water in the Red River. 

At several locations, the potential for contributions of sulfate and metals from mine waste to the 
Red River exists. 

Seepage from the Capulin waste rock disposal, together with seepage and runoff affeaed by 
hydrothermal scars located in Capulin Canyon, potentially migrates down Capulin Canyon as 
subsurface flow. 

Subsurface seepage from the new mine site, the mill site and the Sugar Shack South, Middle and 
Spring and Sulphur Gulch waste rock disposal areas are currently not controlled by Molycorp's 
seepage colleaion systems. Acid generating materials in these areas have the potential to 
contribute sulfate and metals loads to the Red River. 

In contrast to the hydrothermal scars, the mine waste at Questa represents a new source of sulfate 
and metal loads. Testing of the alluvial and colluvial materials located below the waste rock 
disposal areas adjacent to the Red River indicates a limited but measurable ability for attenuation 
of acidity. Therefore, contaminated mine waste drainage may still be buffered along the seepage 
path to the Red River and the current water quality as indicated by springs and seeps may not 
represent mine waste drainage quality. The location of the contaminant fronts of seepage plumes 
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from these areas is currently unknown. Moreover, since the chemistry of the hydrothermal scar 
and mine waste impaaed drainage is similar in composition, the relative contributions of these 
sources cannot be identified. 

4.3 Long Term Climatic Effects on Water Quality 

As previously mentioned, the hydrothermal scars in the region represent a mature and relatively 
constant source of sulfate and metal loads to regional and local surface water and groundwater 
resources. However, these sources are influenced by climatic conditions and during extended 
periods of above average precipitation, loading from these sources can be anticipated to increase 
as a result of increased erosion, runoff and infiltration. Conversely a reduced loading is expeaed 
during periods of prolonged drought. 

From 1961 to 1991, the average annual discharge at the Questa gaging station was 40.4 cfs. This 
period spans the life of the open pit and new underground mining operations at Questa when 
water was diverted for mill use. In the period between 1961 and 1978, average annual discharge 
at the Questa gaging station was 33.1 cfs while from 1978 to 1993, the average annual discharge 
was 52.2 cfs. These large changes in average flow rates are expeaed to have associated substantial 
erosion and seepage from scar material, resulting in large natural fluctuations in the mean annual 
contaminant loading to the Red River. 

Because of the change in climatic conditions the "background" water quality data from 1965 may 
not be representative of that for 1993. Indeed it may be anticipated that the average natural 
contaminant loads to the Red River in the first half of the 1990's would be substantially greater 
than the average loading experienced in the first half of the 1960's. 
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5.0 RECOMMENDATIONS FOR NEXT PHASE OF INVESTIGATION AND 
CHARACTERIZATION 

5.1 Requirements for Additional Investigation and Characterization 

This initial mine waste rock investigation and charaaerization has served to identify the current 
and potential sources of the contaminant drainage to the Red River. It has been established that 
contaminant sources exist both as exposed sulfitic rocks in the waste rock dumps and open pit. 
This investigation focused mainly on the identification and qualitative charaaerization of these 
sources and the contaminant migratory routes to the Red River. A relatively good understanding 
of the qualitative charaaeristics has been developed for: 

• The locations from which contaminated drainage is originating for both natural and mine 
induced drainage; 

• the current quality of the pore water in these sources; 
• the lithological and geochemical charaaeristics of the rock from which the contaminants 

originate; 
• the surface flow and seepage pathways along which the contaminated drainage migrates; 
• the physical and geochemical controls along the migratory routes; and 
• the quality of surface and ground water discharges to the Red River and the contaminant 

loads in the Red River. 

In the next phase, investigation of mine waste rock should attempt to extend this qualitative 
understanding to be more quantitative in regard to the charaaerization of the rock contaminant 
flow paths, and to both current and long term contaminant load generation and migration. 
Aspeas to be investigated and charaaerized may be divided into four groups: 

i) The definition of the quantities, and distribution of ARD charaaeristics of waste rock 
in the various dumps and portions of dumps, construaion embankments and rock cuts 
on the mine disturbed site. This investigation should extend the current surficial 
survey to define conditions at depth within the deposits. This quantification and 
extension will be based on a detailed review of the mine plans and dump development 
records, additional surficial surveying and limited drilling to determine the rock 
charaaeristics at depth. 

ii) The definition of the conditions other than rock charaaeristics controlling acid 
generation in the waste piles. This includes determining water and oxygen entry and 
distribution, and temperature conditions in the waste rock piles. 

An understanding of the oxygen distribution in the piles indicates the zones where 
acid generation is occurring or is inhibited.' It provides an understanding of the likely 
long term conditions which will control acid generation both without and with the 
addition of oxygen entry control measures such as covers. 
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Moisture content distributions are needed to understand the field capacity ofthe waste 
rock and the time required for dumps to become wetted to the extent that they yield 
seepage, as well as the faaors controlling seepage in the piles. 

Temperature profiles indicate where exothermic acid generation reaaions are 
occurring, the temperature controls on baaerial oxidation in the dumps and the 
thermal conveaive forces that draw oxygen into the dumps (an important mechanism 
in the high rock dumps at Questa). 

The data required for this charaaerization is obtained from a combination of drilling, 
sampling and testing, and drill hole instrumentation and monitoring. 

iii) The kinetic behaviour of the various waste rock types. Quantification of the rates of 
oxidation and the definition of precise evolutionary stages of ARD development allows 
a better interpretation of the field observations and the modelling of long term 
behaviour of dumps under both controlled (remediated) and uncontrolled (no 
remediation) conditions. This requires laboratory kinetic testing of seleaed 
representative samples as well as a correlation between laboratory observed behaviour 
and field observed conditions. 

iv) The detailed contaminant yield behaviour and load balance from a natural scar affeaed 
area such as the Hansen Creek drainage. Detailed charaaerization of the scars as well 
as the rest of the drainage basin, together with detailed monitoring of the contaminant 
load yielded to the Red River by both surface and ground water pathways will allow 
the natural loading from hydrothermally altered areas to be quantified and modelled. 
These results could then be extended to the modelling and estimation of natural (or 
pre-mining) contaminant load yield from the mine disturbed areas. 

The recommended investigation and charaaerization studies appropriate for the next stage of 
waste rock charaaerization at the Questa mine are described in the following sub-seaions. 

5.2 Waste Rock Quantifications and Characterization 

Spring Gulch Waste Rock 

Based on surface exposures, the majority of waste rock placed in the Spring Gulch waste rock 
disposal area appears to be black andesite and aplite with low ARD potential. Thus, no ARD 
mitigation measures should be required in this area. This potential should be verified based on 
detailed rock charaaerization from surface surveys, mine waste rock records and, if necessary 
drilling to verify the nature of underlying deposits waste rock. 
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Questa Molybdenum Mine Geochemical Assessment 

Other Waste Rock Dumps 

Detailed zones of different rock charaaeristics should be established from a detailed review of 
mine and waste rock development, together with more detailed surface surveys, and limited 
drilling and sampling in areas where uncertainty as to underlying rock types exist. 

Drilling is best performed by a Becker Hammer type drill which uses air as the drilling fluid 
(avoiding the flushing out of oxidation produas) and which minimizes the rock breakage (hence 
the exposure of fresh alkali which changes the geochemical charaaeristics of the sample). The one 
limitation of this type of drilling is that the depths of penetration may be limited to 100 to 150 
ft. 

Drilling should be extended into the underlying scar zones where possible to allow 
charaaerization of the underlying scar materials and conditions. 

Samples should be selected from representative rock types and subjea to the same range of static 
evaluation tests as were performed for this initial charaaerization study. Additional sampling and 
testing should be performed to define the geotechnical properties of the rock waste such as; grain 
size distribution, slaking charaaeristics, shear strength, field moisture content, infiltration and 
permeability charaaeristics. These properties will be required for the evaluation of long term 
behaviour, with and without ARD remediation. 

5.3 Quantification and Characterization of ARD Conditions 

The conditions which control oxidation and ARD migration in the waste dumps can only be 
investigated by drilling, instrumentation and monitoring. The drill holes used for such 
determinations can be combined with those used in 5.2 above. The instrumented holes would be 
located such as to determine the distribution of the ARD control conditions in a few selea dump 
zones (two or three locations with 2 to 3 holes each). 

During drilling of the holes, samples of waste rock will be taken to investigate current oxidation, 
acid produa storage and moisture migration variation with depth. The holes would be 
instrumented with a water sampling standpipe at its base and strings of thermistors and pore gas 
sampling tubes. The pore gas sampling tubes will allow the determination of oxygen and carbon 
dioxide concentrations in the pore gas, and thus the oxidation conditions along the profile of the 
drill hole. 

5.4 Characterization and Modelling of ARD Kinetics 

ARD kinetics for the various rock types will be determined by NAG (net acid generation) and 
humidity column tests. The number of such columns will be limited since much kinetic 
behaviour and data can be deduaed from the field observations. 

The data from both this task and previous task will be used to develop a conceptual model of 
dump behaviour which can be used for long term prediaion of ARD evolution from dumps under 
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both controlled and uncontrolled (remediated and unremediated) conditions. This will allow the 
cost effeaiveness of any feasible remediation options to be evaluated and compared. 

5.5 Quantification and Characterization of Natural ARD Contaminant Generation 

Characterization of Hansen Creek drainage 

A detailed geochemical survey should be made of the entire Hansen Creek drainage using the same 
techniques as for this study. In addition, regular sampling should be made of the surface drainage 
flows within the drainage and of discharges to Red River to charaaerize both its contaminant 
concentrations and flow quantity throughout the year. An estimate should be made of 
groundwater flow contribution seasonally. Based on these results, a model of the contaminant 
loads and drainage from the Hansen Creek drainage area can be developed. 

The effea of seasonal and long term weather effeas, mainly precipitation, erosion and 
weathering/oxidation rates must be considered in the extension of this model to described seasonal 
and long term contaminant yields. 

Mine Site Area Characterization 

The same charaaerization should be made of the undisturbed areas of the mine site. The pre-
mining conditions should be estimated in order to develop a pre-mine charaaerization of all the 
individual drainages which are impaaed by the mine site. Based on these results, models of 
contaminant loads and drainage from the individual drainages can be developed. These individual 
models can be calibrated against the results of the Hansen Creek model. These can then be 
combined to represent the interaction that has resulted from the mine development. This will 
allow the modelling and contaminant load estimation of the "natural components" of 
contamination flow in the current site water contaminant balance. This model would then be 
used to estimate the reduaion in "natural contaminant load" resulting from the mine water 
control measures. Comparison of the current contaminant loads and the estimated pre-mining of 
remediation to be evaluated. 
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TABLE 1.1 
Summary of Waste Rock Quantities by Location 

|i|||ai||:|||!|p|||ii^ 

Blind Gulch (in-pit) 
Spring Gulch 
Spring and Sulphur Gulch 

Middle 

Sugar Shack South 

Sugar Shack West 

Capulin 

Goathill 

Goathill South 

Total 

Waste Rock Quantity 
(tdiis X l,000,0p6ji %}:<: 

36 
31 
80 

46 

53 

31 

26 

16 

9 

328 



TABLE 1.2 
Summary of 1994 Water Quality Data Collected from Seeps and Streams around the Questa Mine 

Notes: All metal concentrations are total; dissolved concentrations are listed in Table C2, Appendix C. N = Number of Samples 
•Sample: WS-Cap2 
••Samples: WS-GC3, WS-GC4, WS-GC5, WS-GC6, WS-HC1, WS-HC2, WS-Pit2, WS-Cap4 
•••Samples: WS-1, WS-2, WS-Capl, WS-Cap3, WS-GCl, WS-GC2, WS-SSl, WS-SS2, WS-Pitl 

Iiiiiiiiiiiiii . ; • • ' : 

. ' ' . - • 

pH 

Conductivity 
(/mihos) 

Acidity 
(mg CaCOj 
eq./L) 

Alkalinity 
(mg CaCOj 
eq./L) 

SO, (mg/L) 

Al (mg/L) 

Cd (mg/L) 

Co (mg/L) 

Cr (mg/L) 

Cu (mg/L) 

Fe (mg/L) 

Mo (mg/L) 

Mn (mg/L) 

Nl (mg/L) 

Pb (mg/L) 

Zn (mg/L) 

Backgrbiihd*' 

6.9 

409 

14.2 

41 

140 

18 

<0.01 

0.018 

<0.015 

0.094 

17.2 

<0.03 

3.62 

0.042 

0.146 

0.527 

iiiiliiiiliiiiiiiliii^^ 

wg0tmmli 

2.774 

3996 

2517 

<1.0 

3018 

229.6 

0.026 

0.484 

0.077 

2.191 

316.7 

0.036 

31.21 

1.196 

0.104 

7.177 

. | | | | |M8i i j ia« | MM 

2.725 

3865 

1933 

<1.0 

2360 

173.8 

0.01 

0.234 

0.0585 

1.23 

183.5 

0.03 

18.85 

0.5395 

0.05 

4.59 

;:S|i;Mihimump|i^ 

2.33 

1350 

326 

<1.0 

735 

50.3 

<0.01 

0.04 

<0.015 

0.022 

6.83 

<0.03 

2.33 

0.107 

<0.05 

0.498 

• ' Maximum 

i i 

I I 

3.2 

6830 

5350 

<1.0 

5900 

582 

0.092 

1.63 

0.218 

7.25 

890 

0.079 

87.4 

4.08 

0.437 

20.6 

iiiiiiiiiiiiii^ 

; | | | i |Meian|| : l5^ 

3.09 

5038 

3432 

<1.0 

4395 

471 

0.14 

1.238 

0.162 

3.89 

230 

0.099 

210 

2.54 

0.184 

36 

i|i||i;^ppiSii|ii: 

3.12 

3390 

856 

<1.0 

2500 

138 

0.021 

0.511 

0.067 

2.31 

59 

0.03 

59.6 

0.97 

0.05 

8.01 

lilliwiiiiSiiilii 

2.58 

1600 

435 

<1.0 

976 

6.37 

0.01 

0.187 

<0.015 

0.19 

3.66 

<0.03 

4.7 

0.369 

<0.05 

1.86 

i i i isi 

lillliiiilSiiSiiiiml̂ ^̂ ^̂ ^̂ ^̂  

3.63 

12300 

12200 

<1 .0 

12700 

1850 

0.585 

4.45 

0.495 

13.9 

848 

0.615 

787 

9.43 

1.04 

132 



TABLE 1.3 
Questa Molybdenum Mine and Regional Area 

Representative Water Quality Data 

1 l i y i S amjijje- tpicilipn | ; i | : 

Hansen Creek 

Haut N Taut Creek 

Seep Near Ranger 
Station 

: ; | |b ia t8 | | | 

5/10/94 

5/17/94 

5/4/93 

MMM 

3.5 

3.6 

4.0 

litpiSs;;:;;;:. 
Iil«ni|i 

2620 

864 

4316 

iiioiiil; 

1544 

286 

1800 

lliAiii 
;;;iing/|i|. 

52 

11.5 

226 

i::™:i-:.:vSi::j::-:-K--

:i|(iTig/Llf 

0.015 

ND 

0.017 

0.15 

0.5 

1.6 

ipilil 

0.94 

1.4 

2.3 

•!• 
11.1 

9.3 

MD 

iiiiiiiiiiii 
| | iv i i | | 

7.5 

3.7 

124 

j i l ipbiil 
|||mgl|i 

ND 

ND 

ND 

iilziil 
||rni/|i|: 

2.3 

0.8 

19.5 

ND = No Data 



TABLE 1.4 
Selected Water Quality Monitoring Data 

jiiiiiiiiiiiig^^^ 
Mine Area Springs and Seeps at Red River 

Spring below Capulin Canyon 

Spring below Capulin Canyon 

Culvert east of Goathill Gulch (Hwy 38) 

Portal Spring No. 1 (near 7960 Adit) 

Portal Spring No. 2 (near 7960 Adit) 

Portal Spring No. 2a (near 7960 Adit) 

Cabin Spring No. 3 

Cabin Spring No. 3 

Portal Spring Culvert 

Sulphur Gulch 

Mine Workings Water Quality 

7100 Level (old mine) 

Decline Station 1000 

Underground Mine (old?) 

7960 Portal 

7960 Adit 

Decline 

Decline Station 1150 

Decline Station 2500 

No. 1 Shaft (New Mine Deep) 

No. 1 Shaft (Shallow?) 

Illliateiii 

10/93 

2/11/94 

8/28/93 

2/11/94 

2/11/94 

2/11/94 

9/17/92 

2/11/94 

2/11/94 

2/11/94 

2/20/91 

2/20/91 

2/20/91 

2/20/91 

9/17/92 

5/2/93 

7/29/94 

7/29/94 

1/21/94 

4/23/93 

Ilii 

ND 

3.4 

3.3 

7.5 

4.8 

4.9 

5.1 

5.2 

4.9 

6.0 

7.1 

6.0 

7.9 

7.4 

6.8 

7.5 

7.6 

7.4 

7.7 

6.9 

(mg/L) 

2700 

2206 

1850 

362 

1434 

956 

1826 

1950 

1450 

540 

3100 

3928 

2600 

891 

2100 

2468 

2578 

2752 

3386 

3072 

(mg/L) 

1021 

1276 

740 

181 

788 

634 

913 

978 

551 

260 

1800 

2123 

1650 

592 

ND 

1004 

1382 

1500 

1480 

1455 

WmR 

157 

43 

1.80^ 

19.4 

10.9 

22.1 

30.4 

22.4 

8.8 

NO 

ND 

ND 

ND 

1 

1 

ND 

ND 

ND 

ND 

liiMî  

0.082 

0.016 

0.033 

0.019 

0.016 

0.019 

0.01 

0.019 

0.016 

ND 

ND 

0.08 

ND 

ND 

ND 

ND 

0.019 

ND 

0.01 

ND 

iPii 
;.i«ing/l|)ii| 

1.8 

1.17 

3.9 

0.015 

0.27 

0.35 

0.43 

0.405 

0.45 

0.075 

0.03 

0.03 

0.03 

0.03 

ND 

ND 

ND 

0.01 

0.02 

ND 

iii(fifi: 

4.26 

5 

ND 

1 

11.4 

10 

15.5 

14 

14 

2.1 

5.8 

23.7 

3.7 

2.4 

ND 

7.1 

ND 

ND 

13.1 

8.8 

4 
10.3 

35.9 

1.5 

0.42 

0.315 

2.4 

0.24 

0.063 

2.8 

2 

0.9 

0.81 

0.1 

0.1 

1 

ND 

ND 

0.156 

ND 

0.3 

(mg/L) 

55 

15.2 

36.4 

0.15 

10.6 

4.7 

16.7 

18.1 

4.7 

0.54 

5 

43.6 

1.97 

0.36 

2.9 

1.2 

13.2 

0.42 

15.5 

8.6 

mMZnmm 
l l tmgii l 

13.4 

4.4 

8.8 

0.119 

2 

1.3 

2.5 

3.5 

2.3 

0.518 

1.1 

25.6 

0.15 

0.58 

0.5 

2.8 

2.9 

2.3 

0.3 

1.3 



TABLE 1.4 
Selected Water Quality Monitoring Data (continued) 

iiiilil̂  iiiiSII iiiiiij liiffiifil 
(mg/L) (mg/L) 

•VVAI • 
;:(mg/L) 

ilijfsaiiii 
||img/p|i (mg/L) (mg/L)-; :(mg/L) 

• • •^•Mn:- - - ; : . 

ifiWg/L)-
ipiiii 

(mg/L) 

Water Supply Wells 

Cabin Well (private) 

Molycorp Cabin Well 

No. 1 Columbine Well 

No. 1 Mill Well 

9/94 

9/94 

7/25/94 

7/25/94 

6.1 

7.6 

5.4 

6.6 

742 

160 

1450 

204 

276 

24 

756 

104 

ND 

ND 

5.5 

ND 

0.008 

ND 

0.013 

ND 

ND 

ND 

0.083 

ND 

ND 

ND 

ND 

ND 

6.5 

0.18 

0.554 

0.138 

1.2 

ND 

1.8 

0.05 

3 

0.1 

2.8 

0.035 

Monitor Wells (Partial Data Set) 

MMW-2, Capulin Canyon Valley Fill 

MMW-3, Capulin Canyon Bedrock 

MMW-7, Shaft No. 1 Area Bedrock 

MMW-8a, East of Sewage Pond Bedrock 

MMW-8b, East of Sewage Pond Valley Fill 

MMW-lOa, Sugar Shack South Valley Fill 

MMW-10b, Sugar Shack South Bedrock 

MMW-10c, Sugar Shack South Valley Fill 

MMW-11, Sugar Shack South Bedrock 

MMW-13, Middle Dump 

8/11/94 

7/11/94 

7/11/94 

8/11/94 

8/11/94 

8/11/94 

7/11/94 

8/11/94 

7/11/94 

8/11/94 

4.9 

7.5 

4.4 

7.0 

6.4 

5.8 

7.9 

4.7 

5.6 

7.9 

3400 

2800 

16000 

2200 

1100 

1700 

1800 

1400 

2000 

1400 

2100 

1700 

10400 

1300 

730 

1100 

1100 

880 

1300 

700 

63.5 

0.63 

943 

NO 

0.44 

33.4 

8.74 

31.1 

56.3 

ND 

0.024 

0.0024 

0.096 

ND 

ND 

0.028 

0.025 

0.026 

0.036 

ND 

0.088 

ND 

4.84 

ND 

ND 

0.558 

0.179 

0.38 

0.919 

ND 

24 

2.59 

1.12 

2.72 

1.83 

11.2 

12.2 

15.4 

17.6 

1.67 

50.8 

0.076 

384 

2.54 

ND 

ND 

0.101 

ND 

0.129 

0.198 

52.1 

34.5 

72.1 

7.15 

0.202 

13.1 

8.55 

16.3 

31.7 

1.02 

9.48 

1.36 

11.7 

ND 

0.211 

2.29 

1.5 

3.2 

5 

0.222 

ND = no data 
• Suspended Al 



TABLE 1.5 
Upper Red River Water Quality Survey -

November 10, 1993 

•ID 

' ; • 

5 

6 

6A 

7 

8 

8A 

9 

10 

10A 

11 

11A 

11B 

12 

13 

14 

ililifjifisiNi|iii| 

Elephant Rock 
Campground 

Below Hansen 
Creek 

Hansen Creek 

Above Mill 

Below Sulphur 
Gulch 

Above Portal 

Columbine Creek 

Above Columbine 
Creek 

Company Cabins 

Below Columbine 
Creek 

Thunder Bridge 

Above Thunder 
Bridge 

Goat Hill 
Campground 

Above Capulin 

Below Capulin 

1: lii 
7.50 

7.46 

7.50 

7.64 

7.75 

7.84 

7.80 

7.30 

7.18 

7.42 

7.62 

7.69 

7.89 

7.77 

ifpsi; 
ipa'il 

1 

164 

102 

198 

188 

198 

60 

228 

226 

218 

256 

276 

270 

238 

244 

Iiiii 
?;iiT|g;iji|;: 

70 

7 

0 

2 

3 

2 

4 

7 

7 

8 

7 

13 

8 

9 

14 

.mg/L: 
• •• • . . • ' . • • • • • • 

67 

71 

2964 

80 

79 

83 

2 

84 

77 

86 

117 

105 

128 

128 

133 

;̂|:(|aQpi|i: 
l̂ rnig/t:;!:. 

0.305 

63 

0.895 

66 

52 

64 

71 

52 

61 

53 

58 

64 

59 

52 

48 

|::iniigir|;| 

<0.5 

0.65 

0.7 

1.1 

1.3 

1.3 

<0.5 

1.4 

0.61 

1.7 

1.7 

1.7 

1.5 

1.5 

2.4 

iiiiii 
(Dissolved) 

;|||;Wi|/tii;;;; 

<0.5 

<0.5 

1904 

1.2 

1.4 

1.6 

<0.5 

2 

1.8 

1.8 

1.6 

1.6 

1.4 

1.6 

2.6 

iSil 
|::rrig/|| 

0.015 

0.023 

0.139 

0.026 

0.02 

0.02 

0.06 

0.027 

0.022 

0.033 

0.037 

0.032 

0.073 

0.06 

0.236 

1 iiiii 
"igltSi: 

0.01 

0.3 

0.024 

0.368 

0.425 

0.435 

0.222 

0.569 

0.817 

0.804 

0.859 

0.866 

0.855 

• 1 

1.01 

illli 
|;mg/Li 

0.943 

1.02 

26 

0.78 

0.531 

0.534 

0.211 

0.575 

0.453 

0.665 

1.01 

0.6 

2.04 

1.34 

7.2 

liiiMiii 
iliSi 

0.144 

0.164 

9.1 

0.237 

0.172 

0.19 

0.011 

0.256 

0.504 

0.693 

0.511 

0.509 

0.442 

0.527 

0.752 

Mo 
i:;m|if||| 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

mg/L 

<0.1 

<0.1 

26 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

ii?ii' 
mg/L 

0.058 

0.052 

2.6 

0.1 

0.085 

0.09 

0.024 

0.099 

0.149 

0.18 

0.174 

0.139 

0.147 

0.15 

0.202 

Note: Metals are in total concentrations, except where noted. 



TABLE 1.6 

Estimated Contaminant Loading 

Questa Mine Area 

Undifferentiated with Respect to the Mine Area Source 

Based on November 1993 Survey (Vail Eng.) 

DISCHARGE 

Sulfate 

TDS 

Florida 

Al (susp) 

Al (dis) 

Mn (tot) 

Fe (tot) 

Cu (tot) 

Zn (tot) 

IIIII 

(CFS) 

(Mg/I) 

(Mg/I) 

(Mg/I) 

(Mg/I) 

(Mg/I) 

(Mg/I) 

(Mg/I) 

(Mg/I) 

(Mg/I) 

l i i i i tapnWIII 
:i;|;:ip&liiiyî piiii|̂  

14.32 

80 

188 

0.425 

1.1 

1.2 

0.237 

0.78 

0.26 

0.1 

;:::;iSbuitft;;̂ SirSa| 1; 

10.88 

2 

60 

0.222 

0.025 

0.025 

0.011 

0.211 

0.06 

0.024 

i|tatip:iil|i 
3efbw:Ciapuiin::p 

26.86 

133 

244 

1.01 

2.4 

2.6 

0.752 

7.2 

0.236 

0.202 

iji'CiiiriitritiiutiotV:;;;; 

1.66 

1448.81 

1933.06 

11.22 

29.18 

31.55 

10.05 

108.39 

1.18 

2.25 

::|'t:oa(|ing::l|ai^'| 
IfM/pifMiKil 

-

5885.08 

7685.13 

45.58 

118.53 

128.17 

40.83 

440.28 

4.80 

9.13 

:||;tpatiiitiig';RatB|| 
l i iKd^PeiVplipwl 
,l;:*Statibn-7|li^^ 

2803.28 

6587.72 

14.89 

38.55 

42.05 

8.30 

27.33 

9.11 

3.50 

|||ioiSSijng::iiate||s 
:|p|jSi^;:piiif|| 
:J|iStalip-;^5|i|| 

-

8741.61 

16037.25 . 

66.38 

157.74 

170.89 

49.43 

473.23 

15.51 

13.28 

iii|p?i(iliiiig;ftafe|| 

•||||kipiy|ili 
i||::;Soiith;;of|||:: 
i|||i|iRiVer||iii^^^ 

-

53.90 

1616.99 

5.98 

0.67 

0.67 

0.30 

5.69 

1.62 

0.65 

Station 7 and 4 contained Water Ouaiity data from November 1993 Survey by Vail 
Ouaiity of Water from South of Red River Assumed to be Similar to Columbine Creek 
Columbine Water Quality from November 1993 Survey by Vail 
Mine Area Seep and Spring Contribution Assumed to be 1.66 after SPRI (1994) Estimate 
Aluminum Concentration in Columbine Creek = 112 detection limit 



TABLE 1.7 

Comparison of 1965 and 1993 Red River Water Quality 

| | i | | | i : i | o c S i o r i | | | | i | i 

Above Red River 

Below Red River 

Below Hansen Creek 

Goat Hill 
Campground 

Ranger Station 

iililwi^llllll 

HEW 11/65* 

Vail 11/93*» 

HEW 11/65 

Vail 11/93 

HEW 11 /65 

Vail 11/93 

HEW 11/65 

Vail 11 /93 

HEW 11/65 

Vail 11/93 

iliifiii 
iHiii 

5 

12 

20 

41 

47 

71 

51 

128 

64 

129 

iliiklitinifyrli 
iilMiSilil 

78.5 

85 

71 

75 

62 

63 

60 

59 

56 

43 

Iiiiiiiii ||lpi||ii 
133 

80 

138 

124 

165 

164 

172 

220 

188 

262 

iiiliiii lilllll 
8 

1 

8 

3 

8 

7 

8 

8 

8 

16 

iiiiHlilii 
l i iSi i i 

7.7 

7.5 

7.4 

7.5 

7.4 

7.46 

7.4 

7.69 

7.56 

7.27 

iiiiiiii lilllll 
<0.02 

0.763 

<0.02 

0.885 

<0.02 

1.02 

<0.02 

2.04 

<0.02 

0.03 

•iiiiiiiiiiii 
|||M|;i| i 

<0.1 

0.027 

<0.1 

0.061 

<0.1 

0.052 

<0.1 

0.147 

<0.1 

0.255 

• Hew (1965); exact location of HEW samples unknown. 
* * Vail (1993); metals are total. Nearest Vail 1993 sampling point to HEW samples is shown. 



TABLE 2.1 

Summary of Discharge Records at the Questa Gaging Station in CFS 

^ l̂Ki||||is|||iiî ^^^ 

1961/44.8 

1962/47.8 

1963/19.7 

1964/24.4 

1965/60.6 

1966/39.6 

1967/40.5 

1968/34.9 

WiM^^Mi^^^fS^ i: 1 

1969/40.5 

1970/34.9 

1971/11.8 

1972/15.8 

1973/51.7 

1974/19.1 

1975/41.7 

1976/32.6 

| |¥ear^ isc i | | iT^ 

1977/13.4 

1978/25.7 

1979/87.6 

1980/47.0 

1981/14.0 

1982/39.4 

1983/71.0 

1984/48.6 

;^A^||fDi|ch^ 

1985/72.3 

1986/61.4 

1988/35.1 

1989/41.1 

1990/35.3 

1991/57.7 

1992/52.3 

1993/67.6 



TABLE 2.2 
Summary of Mean Monthly Discharge at the Questa Gaging 

Station in CFS 

|||li||l||l|:ĵ ^^^^^^ 
October 
November 
December 
January 
Febniary 
March 
April 
May 
June 
August 
September 

IIIM 
22.6 
16.2 
11.2 
11.2 
11.8 
14.7 
36.5 

113 
134 
39.4 
28.6 

•JMaxiiniim 

38.1 
32.8 
24.1 
23.4 
22.8 
40.0 
84.1 

267 
405 

70.6 
62.2 

i i iMmmum'1 j 

7.93 
8.09 
3.58 
3.91 
4.81 
5.11 
9.73 

17.5 
22.7 
11.8 
88.1 



TABLE 3.1 
Hydrothermal Scars — Summary of ICP Data 

pAlwiiiLfro^;;:: 

15 

36 

HC2 

27 

'||i?'iiTOERtJ!Ct;||| 

In Situ Rock 

Disturbed Rock 

In Situ Rock 

Wall Rock 

;|i;pc|fipii|| 

Goathill 

Pit 

Hansen Creek 

Pit 

MEAN 

MEDIAN 

MINIMUM 

MAXIMUM 

N 

i|Pii|-

0.25 

0.6 

0.43 

0.78 

W 0 S 
ii'*iS(fiii 

1 

1 

1 

1 

iPii 
mg/L 

2 

6 

ND 

8 

0.52 

0.52 

0.25 

0.78 

4 

1 

1 

1 

1 

4 

5.3 

5 

2 

8 

3 

IfCrll 
Img/il 

68 

115 

34 

99 

79 

51 

34 

115 

4 

i i u l i 
iivngiiM 

18 

417 

16 

73 

131 

45.5 

16 

417 

4 

^.Fo-:" .• 

2.17 

3.1 

ND 

4.03 

3.1 

3.1 

2.17 

4.03 

3 

iiipif 
WingltWy 

196 

772 

139 

330 

359 

167.5 

139 

772 

4 

iiwiSii 
:i::mg/i;i 

7 

25 

9 

22 

15.8 

15.5 

7 

25 

4 

iisii 
img/|ii 

10 

28 

18 

38 

23.5 

23 

10 

38 

4 

iiiipiiil 
img/ i | 

38 

56 

97 

49 

60 

43.5 

38 

97 

4 

iiiiii^: 
:i|mgrti;i| 

38 

57 

28 

39 

40.5 

33 

28 

57 

4 



TABLE 3.2 
Hydrothermal Scars — ABA Data 

:|:|sAMPEil 

35 

HC2 

^^§M^ii!^^^S&S 

Scar Above Pit 

Scar Material 

i||i|Lqp|ipNp^^^^^^^ 

Sulphur Gulch 

Hansen Creek 

l l l l l p i l l 

3.2 

2.1 

>2000 

1920 

i l : s {T l | l 

3.56 

3.64 

lllisiiiii 

3.12 

3.48 

l i so i i i p i i 

0.44 

0.16 

llllll 
13.75 

5.00 

NP 

liillii 
0.00 

0.00 

l i i N N i i l : 

-13.75 

-5.00 

||Nif>?ii|ii 
i i i i i i i i 

0.00 

0.00 



TABLE 3.3 
Hydrothermal Scars — Shake Flask Data 

SAMPLE 
ID 

15 

35 

71 

80 

HCl 

HC2 

HC3 

| M A T E m / v | p p i ; ; | 

Hydrothermal 
Scar 

Scar Above Pit 

In Situ 
Rock/Scar 

Scar North of 
Office 

Scar Material 

Scar Material 

Scar Material 

ilppAfipNi; 

Goat Hill 
Canyon 

Sulphur 
Gulch 

Capulin 
Canyon 

Goat Hill 
Canyon 

Hansen 
Creek 

Hansen 
Creek 

Hansen 
Creek 

:i!s;|i| 
i m g / t ^ i 

415 

2080 

4450 

1930 

1970 

1780 

18.6 

iiiiiiii; 
lirng/lli 

39.9 

59.2 

771 

84.1 

21.3 

35.8 

0.33 

iiiiii 
:||mS/(i;;i 

0.47 

0.759 

16.4 

5.93 

0.151 

0.315 

0.022 

iiiiiiiiii 
| | i m g / | | | | : 

0.146 

0.191 

0.078 

0.19 

0.027 

0.056 

<0.015 

iilliii 
| i ;mg/L| ; | ; ; 

<0.015 

0.054 

0.037 

<0.015 

<0.015 

<0.015 

<0.015 

;|:imig/||: 

NA 

7.02 

NA 

1.36 

NA 

NA 

NA 

iiiiiiiiiii 
:: i:||mg/i;:|| 

2.69 

5.6 

5.69 

4.39 

0.055 

12.7 

< 0.030 

IliiSiiil 
| i ; | n g / | | | | 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

iiiii 
mg/L 

20.5 

1.53 

2.81 

6.66 

0.68 

1.21 

0.032 

iillifliiiiii 
:i|irf|g/||i| 

0.336 

0.414 

0.24 

0.443 

0.074 

0.093 

< 0.020 

lililfilliii; 
| | | i i iS i ( ; | ; | | 

<0.050 

<0.050 

0.216 

<0.050 

<0.050 

< 0.050 

< 0.050 

iiiiniil 
mg/L 

0.134 

< 0.005 

0.188 

0.399 

0.113 

0.399 

0.021 

MEAN 

MEDIAN 

MINIMUM 

MAXIMUM 

N 

1806 

1930 

18.6 

4450 

7 

144.5 

39.9 

.33 

771 

7 

3.44 

0.47 

0.02 

16.4 

7 

0.1 

0.078 

<.015 

0.191 

7 

0.024 

<0.015 

<0.015 

0.054 

7 

4.19 

4.19 

1.36 

7.02 

2 

4.45 

4.39 

<0.30 

12.7 

7 

<0.03 

<0.03 

< 0.030 

<0.03 

7 

4.77 

1.53 

0.03 

20.5 

7 

0.23 

0.24 

<0.020 

0.44 

7 

0.07 

0.05 

<0.050 

0.2 

7 

0.18 

0.134 

<0.005 

0.40 

7 

NA = Not Analyzed 



TABLE 3.4 
Waste Rock/Tailings - ICP Data 

iilii%iiii' 
26 

30 

37 

43 

46 

lilppGi^i^^piliii 

Aplite 

Aplite 

Granite 

Aplite 

Granite 

i l i i l i i i i ip i l i i iM 

Sugar Shaek South 

Pit 

Spring Gulch 

Spring Gulch 

Blind Gulch 

Mean 

6 

40 

Blacl< Andesite 

Black Andesite 

Spring/Sulphur Gulch 

Blind Gulch 

Mean 

1 

24 

35 

41 

78 

57 

59 

84 

Mixed Voles 

Mixed Voles 

Mixed Voles 

Mixed Voles 

Mixed Voles 

Mixed Voles 

Mixed Voles 

Mixed Voles 

Middle Dump 

Capulin 

Sulphur Gulch 

Blind Gulch 

Goathill 

Middle Dump 

Sugar Shack South 

Mine Site 

Mean 

9 

85 

Tailings 

Tailings 

Mill Site 

Mill Site 

Mean 

• • • : . ^ ^ A i :••:••• 

i ; :%• : • : • • • 

0.5 

0.17 

0.85 

0.17 

0.32 

0.40 

0.97 

0.59 

78 

0.69 

0.41 

0.62 

0.94 

0.5 

0.59 

0.77 

0.92 

0.68 

0.8 

5.3 

3.1 

.:̂ :;Cf'"-. 
mg/L • 

145 

1725 

174 

145 

64 

451 

157 

105 

131 

95 

51 

147 

48 

137 

64 

133 

113 

99 

98 

206 

152 

: mg/il 

81 

68 

234 

38 

74 

99 

202 

113 

158 

136 

20 

44 

79 

72 

49 

42 

56 

62 

156 

97 

127 

1.99 

0.88 

3.22 

0.77 

11 

3.57 

3.36 

2.03 

2.70 

3.13 

2.07 

3.33 

3.63 

2.37 

2.77 

3.05 

3.54 

2.99 

2.49 

2.78 

2.64 

m^/L-i 

633 

313 

832 

113 

404 

459 

1054 

653 

854 

871 

307 

88 

299 

635 

413 

448 

471 

442 

2286 

396 

1342 

i-Mb'i. 
mg/L;; 

109 

147 

448 

9 

80 

159 

306 

105 

206 

15 

16 

7 

191 

416 

71 

55 

16 

98 

1334 

1279 

1307 

Iiiii 
26 

7 

61 

6 

15 

23 

60 

34 

47 

34 

19 

26 

29 

31 

27 

33 

51 

31 

20 

14 

17 

:;ipb;̂ i-
mg/L;: 

97 

16 

37 

12 

27 

38 

83 

27 

55 

72 

118 

24 

43 

54 

70 

96 

34 

64 

187 

171 

179 

i i i i i i 
iiiHysfti 

570 

17 

47 

12 

37 

137 

141 

42 

92 

100 

79 

13 

20 

75 

53 

59 

76 

59 

584 

158 

371 



TABLE 3.5 
Waste Rock/Tailings - ABA Data 

fs^liipiilii 
|i:|;:iP;;|:i| 

26 

30 

37 

46 

53 

54 

56 

iMlTiRi/Cil:;: 
;;ii;:iTYpE;:;|||; 

Waste Rock 

Waste Rock 

Waste Rock 

Waste Rock 

Wasta Rock 

Waste Rock 

Dev'mt 
Rock 

iiiiiciiSKilii 
;liliTTP|iii 

Aplite 

Aplite 

Granite 

Granite 

Aplite 

Aplite 

Aplite 

6 

29 

32 

40 

47 

51 

52 

Waste Rock 

Pit Waste 
Rock 

Waste Rock 

Waste Rock 

Waste Rock 

Waste Rock 

Waste Rock 

BIk Andesite 

BIk Andesite 

BIk Andesite 

BIk Andesite 

BIk Andesite 

BIk Andesite 

BIk Andesite 

iiiiiiiiii llPpioNilP̂ ^̂ ^̂ ^ 

Sugar Shack South Dump 

Pit 

Spring & Sulphur Gulch Dump 

Blind Gulch Dump 

Spring Gulch Dump 

Spring & Sulphur Gulch Dump 

Old Mine Site 

Mean 

Spring & Sulphur Gulch Dump 

Pit 

Pit 

Blind Gulch Dump 

Spring Gulch Dump 

Spring & Sulphur Gulch Dump 

Spring Gulch Dump 

Mean 

•i'ifliiiDl 
llplil 

6.96 

7 

6 

>6.00 

>6.30 

>6.00 

>6.10 

6.337 

>6.00 

6.81 

>6.30 

6.5 

>7.10 

>6.10 

>6.00 

6.401 

ilii:i:ii 
iiSs:|ii| 

140 

140 

120 

40 

530 

260 

210 

205.7 

ND 

200 

200 

120 

30 

590 

360 

250 

WsmW 
'iiiliil. 

0.20 

0.61 

1.75 

0.39 

0.44 

0.52 

1.23 

0.73 

1.88 

1.88 

1.16 

0.67 

0.44 

1.45 

1.41 

1.27 

iiSiSlii; 
i iM i l l 

0.14 

0.37 

1.14 

0.14 

0.29 

0.24 

0.94 

0.466 

1.20 

1.31 

0.88 

0.46 

0.32 

1.19 

1.12 

0.926 

iiisulFiiil 
i i i i i i i i i i 

0.06 

0.24 

0.61 

0.25 

0.15 

0.28 

0.29 

0.2686 

0.68 

0.57 

0.28 

0.21 

0.12 

0.26 

0.29 

0.3443 

iiiiii 
1.88 

7.50 

19.06 

7.81 

4.69 

8.75 

9.06 

8.393 

21.25 

17.81 

8.75 

6.56 

3.75 

8.13 

9.06 

10.76 

liiNiiii 

36.30 

19.35 

33.60 

22.60 

32.35 

38.83 

24.88 

29.7 

37.53 

36.85 

36.58 

32.80 

47.68 

35.25 

35.80 

37.5 

IINNPII 

34.43 

11.85 

14.54 

14.79 

27.66 

30.08 

15.82 

21.31 

16.28 

19.04 

27.83 

26.24 

43.93 

27.13 

26.74 

26.74 

ppfii 
19.36 

2.58 

1.76 

2.89 

6.90 

4.44 

2.75 

3.54 

1.77 

2.07 

4.18 

5.00 

12.71 

4.34 

3.95 

3.49 



TABLE 3.5 

Waste Rock/Tailings - ABA Data (continued) 

iilPlii 
Iiiiiiii 

1 

7 

11 

24 

25 

27 

36 

41 

57 

59 

60 

61 

>65 

67 

78 

i;;iSfAfiRiAii 
iiii!tYPt|||i 

Waste Rock 

Waste Rock 

Waste Rock 

Waste Rock 

Waste Rock 

Wall 
Rock/scar 

Scar Rubble 

Waste Rock 

Waste Rock 

Waste Rock 

Waste Rock 

Waste Rock 

Waste Rock 

Waste Rock 

Dev'mt 
Rock 

i i i i iSo^Kii i i i i 
iiiiiiiiiiiii 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

9 

85 

84 

Tailings 

Foundation 
fill 

Fill material 

Tailings 

Tailings 
(regraded) 

Fill 

||iilii|||iliiS||TipN|i 

Middle Dump 

Spring & Sulphur Gulch Dump 

Capulin Dump 

Capulin Dump 

Goat Hill Dump 

Pit 

Pit 

Blind Gulch Dump 

Middle Dump 

Sugar South Shack Dump 

Spring & Sulphur Gulch Dump 

Spring Gulch Dump 

Sugar Shack West Dump 

Sugar Shack West Dump 

New Mine Site 

Mean 

Mill Site 

Mill Site 

New Mine Site 

i i^lDii; 
pH 

2.98 

>6.00 

5 

3.6 

4.1 

4.3 

2.83 

2.97 

>6.10 

2.68 

3.18 

2.7 

2.64 

4.13 

>6.00 

3.919 

3.25 

3.41 

2.79 

liiiiLiil 

1830 

ND 

70 

>2000 

670 

810 

>2000 

1480 

30 

1380 

770 

1090 

1820 

>2000 

810 

1197 

>2000 

1560 

>2000 

ilifliii 

1.43 

0.38 

1.72 

2.87 

0.67 

1.83 

2.58 

3.38 

1.66 

1.66 

1.32 

2.70 

2.68 

2.01 

0.55 

1.8 

3.04 

2.25 

2.41 

ifiisiiii 
i i i i i i i i i 

0.93 

0.29 

1.19 

2.03 

0.47 

1.17 

2.09 

2.25 

1.54 

1.32 

1.12 

1.92 

2.08 

1.77 

0.35 

1.443 

2.58 

2.22 

2.13 

iistJLiDii: 
I i i i i i i i 

0.50 

0.09 

0.53 

0.84 

0.20 

0.66 

0.49 

1.13 

0.12 

0.34 

0.20 

0.78 

0.60 

0.24 

0.20 

0.3543 

0.46 

0.03 

0.28 

iillill 
15.63 

2.81 

16.56 

26.25 

6.25 

20.63 

15.31 

35.31 

3.75 

10.63 

6.25 

24.38 

18.75 

7.50 

6.25 

11.07 

14.38 

0.94 

8.75 

iHliil' 
13.68 

27.08 

16.23 

0.00 

6.00 

0.00 

0.00 

7.53 

6.58 

6.35 

4.63 

3.45 

3.21 

13.74 

27.47 

9.347 

0.00 

0.27 

0.00 

|| i i iNN|i| 

-1.95 

24.27 

-0.33 

-26.25 

-6.25 

-20.63 

-15.31 

-27.78 

2.83 

-4.28 

-1.62 

-20.93 

-15.54 

6.24 

21.22 

-1.724 

-14.38 

-0.67 

-8.75 

NP/A 

Piili 
0.88 

9.63 

0.98 

0.00 

0,00 

0.00 

0.00 

0,21 

1.75 

0.60 

0,74 

0.14 

0,17 

1,83 

4,40 

0,84 
4 

0,00 

0,29 

0.00 



TABLE 3.5 
Waste Rock/Tailings - ABA Data (continued) 

WSMMM 
i i i i i ibi i i i i i 

:i:MAfEBliALi 
i l i i l|p|iil l 

WmmBcKMM 
;||||ilS'P||||ii||; 

ili|ilibi(iAfi^ 

Mean 

iFiELbcK; 
pH 

3.15 

ipiELOi:: 
l lfpsill l 

4520 

.:.s-sifii 
i i i%ii 

2.57 

is(sb,)i 
: ; ; • • • % - . . | ; 

2.31 

:̂;SO£iiTiDE;i 

iiilPiii 
0.26 

iiiiii 
8.02 

NP 

0.09 

iiiiySI 

-7.93 

. • : • . • : • : • : • : • ; • ; • : , • , • . ; . 

NP/A 

liil 
0.01 

ND = No Data 



TABLE 3.6 
Waste Rock/Tailings - Summary of Shake Flask Data 

SAMPLE 
i ^ i i i iD i i i i i ' 

26 

iiibii£iiWPE|il 

Aplite & 
Andesite 

;iliipbBpiSN||i||| 

Sugar Shack South 
Dump 

•iiP'oii 
IJhig/Lf 

-

iiiiiiii 
: ' : ' : : o : - v . - : : • : •>• . ; . : • ; • 

:::--:;->mg/L:::;:-:. 

<0.200 

iiiiii 
ip3/ii 

<0.010 

iiPiiii 
| | i ir igi/ l i ! i i 

<0.015 

iliciiiiiii? 
i i - m g / t i i i 

<0.010 

Iiiiiili 
<0.030 

iiwiiii 
mg/L 

0.032 

iiiPli 
::||mg/t;Bi 

0.473 

i i i i i i i 
Ifî g/ii 

<0.020 

iiPii 
i ; p g / t : i | l 

<0.050 

iiiiiiii' 
; | |mg/ t | | 

0.052 

24 

27 

78 

Black Andesite 

Black Andesite 

Black Andesite 

Spring & Sulphur Gulch 
Dump 

Middle Dump 

In-Pit Dump 

Mean 

1 

2 

9 

36 

41 

42 

52 

59 

60 

61 

84 

85 

57 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Mixed Volcanics 

Middle Dump 

Middle Dump 

Spring & Sulphur Gulch 
Dump 

Middle Dump 

Middle Dump 

Capulin Dump 

Blind Gulch Dump 

Sulphur Gulch Dump 

Sulphur Gulch Dump 

Sugar Shack South 
Dump 

Pit/Wall Rock 

Sulphur Gulch Dump 

Middle Dump 

2830 

417 

-

1624 

-

1640 

3940 

1830 

798 

1770 

896 

1270 

1300 

697 

3360 

1590 

-

76.90 

7.20 

< 0.200 

28.1 

4.59 

26.80 

297.00 

126.00 

15.50 

36.40 

<0.020 

84.50 

20.40 

14.30 

361.00 

14.00 

133.00 

0.192 

0.049 

<0.015 

0.085 

0.043 

0.05 

0.682 

0.487 

0.091 

0.072 

<0.015 

0.481 

0.052 

0.068 

1.01 

0.087 

0.709 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

0.16 

0.118 

0.015 

0.025 

<0.015 

0.063 

<0.015 

0.017 

0.08 

<0.015 

0.104 

0.472 

0.323 

<0.010 

0.268 

0.506 

0.534 

10.9 

5.54 

0.618 

1.6 

<0.010 

1.48 

0.645 

0.644 

1.62 

1.61 

2.03 

221 

0.223 

< 0.030 

73.8 

0.053 

6.05 

203 

30.3 

21.6 

5.4 

<0.030 

11.2 

0.693 

9.09 

2.78 

0.187 

17 

8.12 

0.825 

0.02 

2.99 

3.44 

1.19 

517 

38.7 

1.31 

1.97 

0.062 

5.58 

G.775 

20.9 

11.4 

8.21 

8.38 

< 0.030 

< 0.030 

2.78 

0.95 

< 0.030 

< 0.030 

< 0.060 

< 0.030 

<0.030 

< 0.030 

1.87 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

1.18 

< 0.030 

0.468 

0.073 

<0.020 

0.187 

0.051 

0.078 

0.712 

0.854 

0.165 

0.13 

<0.020 

0.521 

0.101 

0.122 

2.32 

0.099 

0.79 

<0.050 

< 0.050 

<0.050 

<0.05 

<0.050 

<0.050 

0,24 

<0,050 

<0,050 

<0.050 

< 0.050 

<0.050 

<0,050 

<0.050 

< 0,050 

<0,050 

<0.050 

1.34 

0.12 

0.01 

0.49 

0.323 

0.225 

81 

6.39 

0.134 

0.442 

<0.00 
5 

2.34 

0.204 

0.091 

1.82 

8.03 

3.26 



TABLE 3.6 
Waste Rock/Tailings - Summary of Shake Flask Data (continued) 

W M M P I M 
ii|;ii!p|:;yii;: 

29 

51 

:-:iiTOc|pfE|ii:: 

Mixed Volcanics 

Mixed Volcanics 

liiiip/^fip||ii 
Pit 

Spring & Sulphur Gulch 
Dump 

Mean 

ippii 
iirng/ti 

68.10 

754 

1532 

lii/Uiii 
•iiiiirnsî iiiii 

< 0.200 

< 0.200 

75.6 

i icol i i 
mg/L 

<0.015 

<0.015 

0.258 

iiiiiiii 
inigiftill 

<0.015 

<0.015 

0.046 

iiii'coiii: 
•iitn^/tii^ 

<0.010 

0.01 

1.85 

iiiFiiii 
:;iii;iriig/Li;;; 

<0.030 

<0.030 

20.5 

iiii 
•mmm 

0.006 

0.029 

41.3 

Iiiiiiii 
i|mgi|iii;;: 

0.872 

0.954 

0.349 

i i i i i i i i i 
iilmgyiii 

< 0,020 

< 0.050 

0.402 

i i f i p i i i ! 
|img/iii;|| 

<0.050 

<0.050 

0.063 

2n 
ilfT>3te; 

0.009 

0.014 

6.95 



TABLE 3.7 

Outside Mine Distubed Areas - Field Test Results 

SAMPLE ID 

10 

73 

70 

68 

14 

22 

62 

13 

44 

43 

HC4 

HC5 

HC6 

HC7 

91 

90 

89 

88 

87 

86 

MATERIAL 

Alluvium 

Alluvium/Mudflow 

Colluvium/Soil 

Andesite from Undisturbed 
Area 

Soil 

Rhyolite Outcrop 

Rhyolite Outcrop, Bleached 

Rhyolite Outcrop 

Rhyolite Outcrop 

Aplite Outcrop 

Soil/Subcrop 

In Situ Rock/Soil 

Alluvium/Mudflow 

Alluvium/Mudflow 

Alluvium/Mudflow 

Alluvium in Red River at Seep 

Alluvium/Mudflow 

Alluvium in Red River at Seep 

Alluvium/Mudflow 

Alluvium in Red River at Seep 

LOCATION 

Capulin Canyon at Red River 

Capulin Canyon above Red River 

Lower Capulin Canyon 

Capulin Canyon 

Capulin Canyon 

Capulin Canyon 

Capulin Canyon 

Capulin Canyon 

Spring Gulch 

Blind Gulch 

Hansen Creek 

Hansen Creek 

Hansen Creek 

Hansen Creek 

Hansen Creek 

Goathill at Red River 

Below New Mine at Red River 

Below Sugar Shack South 

Below Sugar Shack South 

Sulpher Gulch at Red River 

i|iAsfip|l 
3,6 

3,72 

3.68 

6.23 

6.1 

5.4 

5.2 

6.05 

6.82 

6.42 

6.1 

3.65 

3.6 

3.39 

4.1 

5.68 

>6.1 

4.29 

3.95 

5.7 

PASTE TDS 

320 

220 

80 

200 

100 

210 

40 

140 

<10 

30 

100 

1210 

540 

1120 

30 

680 

60 

890 

180 

550 



TABLE 3.8 
Outside Mine Disturbed Areas - Summary of Shake Flask Data 

.'CsAMiPLEi 
iiiiiiiiDfisil; 

10 

14 

43 

44 

68 

69 

73 

86 

88 

94 

HC4 

HC5 

HC6 

;iiMAtpRiAti|i; 

Alluvium 

Soil 

In Situ Rock 

In Situ Rock 

Colluvium/Soil 

In Situ Rock 

Alluvial 
Outwash/Mud 
Flow 

Alluvium 

Alluvium 

Alluvium 

Soil/Subcrop 

In Situ Rock 

Alluvium/Mud 
Flow 

;i;|ix)^^fiSi|| 

Capulin 
Canyon 

Capulin 
Canyon 

Spring Gulch 

Blind Gulch 

Capulin 
Canyon 

Capulin 
Canyon 

Capulin 
Canyon 

Spring Gulch 

Below Sugar 
Shack South 

Mine Site 

Hansen Creek 

Hansen Creek 

Hansen Creek 

SO. 
ipg/jiiiiiiii 

117 

6.2 

7.3 

5.1 

4.9 

381 

81.6 

93 

152 

20.7 

13.8 

1530 

654 

iiAlli;; 
iiiiiii 

4.23 

<0.20 

1.04 

<0.20 

0.27 

19 

0.96 

0.27 

0.71 

<0.20 

<0.20 

7.33 

6.38 

iii'CSii? 
;iii;rr|g/l:.:i:;;; 

0.021 

<0.015 

<0.015 

<0.015 

<0.015 

0.249 

0.015 

<0.015 

0.067 

<0.015 

<0.015 

0.015 

0.035 

;iii:iiicriiii; 
WiJ^TngnWg 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

<0.015 

<0,015 

iiiiii 
•iilimg/iili 

0.121 

0.051 

0.06 

<0.01 
0 

0.02 

0.504 

0.036 

0.095 

0.052 

0.493 

0.523 

0.076 

0.077 

iilpill 
fii:r''ii'iiii 

0.113 

0.119 

0.662 

0.036 

0.184 

9.57 

0.064 

0.264 

<0.030 

0.227 

0.088 

0.19 

0.049 

i i i i l i l 
WvfyaifW. 

1.690 

0.022 

0.037 

0.037 

0.015 

21.8 

3.15 

0.064 

18.5 

0.156 

0.021 

0,706 

0.204 

iiiliil 
mmmi 

< 0.030 

< 0.030 

< 0.030 

<0.030 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

< 0.030 

iiiii 
<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

<0.050 

Zn 
WWrnglim 

0.457 

0.025 

0.052 

0.06 

0.006 

21.8 

0.413 

0.091 

0.188 

0.046 

0.06 

0.076 

0.323 



TABLE 3.8 
Outside Mine Disturbed Areas - Summary of Shake Flask Data (continued) 

SAMPLE 
ID 

HC7 

;;|iMATiERi^ 

Alluvium/Mud 
Flow 

| i L p G | f f O N i i i 

Hansen Creek 

liiil 
mg/l 

1220 

giiArfi 
iiii'̂ i'iiiii 

16.9 

;;ii;pi| 
i|n|g/i;;iii: 

0.075 

liicilii 
:;o;:;..o;-;o;;:.:;;'::--o:::: 

<0.015 

i i c i i i i 
i ln i 'g / ' i i 

0.122 

iiiiiiiii 
mg/l 

0.116 

i i i in#ii i 

0.558 

i i i M o i i 
iiiiiiirHiiB/!; iiiii 

< 0.030 

lipiii^ 
i l i img l i i i 

<0.050 

l i i i i n i i 
iiiiirtig/jiif 

0.645 

MEAN 

MEDIAN 

MINIMUM 

MAXIMUM 

N 

306 

87.3 

4.90 

1530 

14 

4.14 

0.71 

<0.20 

19,0 

14 

0.042 

<0,015 

<0.015 

0,25 

14 

<0,015 

<0,015 

<0,015 

<0,015 

14 

0,160 

0,077 

<0.01 
0 

0.523 

14 

0.840 

0.1175 

<0.030 

9.57 

14 

3.35 

0.18 

0.02 

21.8 

14 

<0.030 

< 0.030 

< 0.030 

< 0.030 

14 

<0.050 

<0.050 

<0.050 

<0.050 

14 

0.24 

0.083 
5 

0.01 

0.90 

14 



TABLE 3.9 

Results of Titration Testing 

Notes: 

iiiiiiiii 
[iiiiiipiii 
1 °̂ 
1 86 

1 86B 

1 88 

1 88B 

1 94 

;:liA|iti|ii 

Outwash 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

Alluvium 

iliNitiALil 
iiiiiiiiii 

4.77 

6.74 

6.65 

6.57 

6.48 

5.54 

iiybililld;;; 
ilipiiiii 

N/A 

0.25 

0.20 

1.10 

0.80 

N/A 

MoiMm 
iiiiPiiSi 

N/A 

2.80 

3.50 

N/A 

2.15 

N/A 

moLwfO'i 
iiliHliiii 

1.35 

4.05 

4.25 

8.05 

5.25 

1.90 

.iiiiiyppiiilp:-: 
l i i jpii l i l 

3.95 

5.95 

5.15 

13.10 

11.15 

3.40 

iiiypjillpil 
j i p i i i l 

8.00 

10.05 

8.95 

18.10 

17.20 

6.60 

ivbilrpi 
iilHi;i|;.ii 

74.10 

22.40 

21.45 

37.30 

41.25 

32.80 

Sample size = 50 g 
Water added = 50 ml 
H2SO4 = 1.0 N; 1 ml of titrant per 50 g of solids is equal to an approximate neutralization 
capacity of 1 kg Ca CO3 equivalent/tonne. 
N/A = not analyzed 
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APPENDIX A 

RED RIVER BASIN 
HYDROLOGIC DATA 



ACCUMULATED 

ABV ZWERGLE 
1-ABV RR 
3-BLWRR N 
3-BLWRR S 
4-JUNEBUG N 
4-JUNEBUG S 
5-ELEPH RK N 
5-ELEPH RK N 
6-BLWHAN N 
6-BLW HAN S 
6A-DSHAN N 
6A-DSHAN S 
7-ABV Md 1 N 
7-ABVMIL l . S 
8-BLW SUL G N 
8-BLW SUL G S 
BA ABV PORT N 
8A ABV PORT S 
10-ABVCOL N 
10-ABVCOL S 
9.COLUMB CK 
CABIN SPRINGS 
11 BLW COL S 
I I B ABV T H E N 
1 1 B A B V T H B S 
11ATHUN BRN 
1 1 A T H U N B R S 
12 GOAT HILL N 
12 GOAT HILL S 
13 A B V C A P U N 
13 A B V C A P U S 
14 BLW CAPU N 
14BLWCAPU S 
15-EAGl F RK N 
t5 -EAGLERKS 
16-RANSTA N 
16-RANSTA S 

OCT 
7.96 

11.74 
16.08 
17.67 
17.92 
18.05 
18.24 
18.50 
18.61 
18.71 
18.89 
18.90 
19.01 
19.51 
19.70 
20.03 
20.05 
20.08 
20.09 
20.36 
25.19 
25.46 
25 .47 
25,48 
25.48 
25.49 
25.52 
25.72 
25.89 
25.91 
25.93 
26.17 
26.68 
26.71 
26.73 
26.75 
26.76 

SUMMARY OF MONTHLY YEILDS CFS 
NOV 
5,72 
8.60 

11.63 
12.81 
13.01 
13.14 
13.30 
13.49 
13.59 
13.68 
13.83 
13.84 
13.94 
14.32 
14,49 
14.74 
14.76 
14.78 
14.79 
15.03 
18.56 
18.80 
18.81 
18.82 
18.82 
18.82 
18.85 
19.04 
19.19 
19.21 
19.23 
19.45 
19.86. 
19.88 
19.90 
19.92 
19.92 

DEC 
4 .20 
6.36 
8.56 
9.41 
9.57 
9.67 
9.80 
9 .94 

10.03 
10.10 
10.21 
10.22 
10.31 
10.59 
10.73 
10.91 
10.93 
10.95 
10.96 
11.14 
13.69 
13.88 
13.88 
13.89 
13.90 
13.90 
13.92 
14.08 
14 .20 
14.22 
14.23 
14.42 
14.73 
14.75 
14.76 
14.78 
14.78 

JAN 
4,03 
5.97 
8.00 
8 .80 
8 .94 
9.02 
9.13 
9.26 
9.33 
9.39 
9.49 
9.49 
9.56 
9.82 
9.93 

10 .10 
10.11 
10.13 
10.14 
10.30 
12.71 
12.87 
12.87 
12.88 
12.88 
12.89 
12.90 
13.03 
13.14 
13.15 
13.16 
13.31 
13.59 
13.61 
13.62 
13.63 
13.63 

FEB 
4 .12 
6.16 
8.27 
9.09 
9 .24 
9.33 
9.45 
9.58 
9.66 
9.72 
9.83 
9.83 
9.91 

10.18 
10.30 
10.47 
10.48 
10.50 
10.51 
10.68 
13.15 
13.32 
13.32 
13.33 
13.34 
13.34 
13.36 
13.49 
13.60 
13.62 
13.63 
13.80 
14.09 
14.11 
14.12 
14.13 
14.14 

MAR 
4.55 
7.14 
9.71 

10.66 
10.87 
11.01 
11.18 
11.35 
11.46 
11.56 
11.72 
11.73 
11.85 
12.19 
12.38 
12.60 
12.62 
12.65 
12.67 
12.91 
15.74 
16.00 
16.01 
16.02 
16.03 
16.03 
16.06 
16.28 
16.45 
16.48 
16.50 
16.76 
17.15 
17.18 
17.20 
17.22 
17.23 

APR 
11.76 
18.54 
26.56 
28.93 
29.41 
29.67 
30.06 
30.49 
30 .72 
30.92 
31.27 
31.28 
31.50 
32 .32 
32 .70 
33 .20 
33.23 
33.28 
33.30 
33 .82 
40.91 
41 .47 
41 .48 
41 .50 
41.51 
41 .51 
41 .56 
41.95 
42 .27 
42.31 
42 .34 
42.82 
43.75 
43 .79 
43 .83 
43 .84 
43 .86 

MAY 
40 .35 
56.89 
77.13 
84 .94 
85.75 
86 ,02 
86 .68 
87 .76 
88.09 
88 .36 
88 .92 
88 .94 
89 .17 
91 .29 
91 .83 
93 .25 
93 .28 
93,31 
93 .33 
94.17 

117.95 
118.73 
118.74 
118.75 
118.76 
118.76 
118.80 
119.21 
119.62 
119.65 
119.68 
120.20 
122.24 
122.27 
122.30 
122.32) 
122.33 

.,..*^-„ 

JUN^ 
51 .13 
69 .28 
89.76 
99 ,04 
99 ,84 

100,09 
100.75 
101.91 
102 .24 
102,50 
103.05 
103.07 
103.29 
105,63 
106.15 
107.74 
107.76 
107.80 
107,82 
108.67 
137.08 
137.84 
137,84 
137.86 
137,86 
137,87 
137,91 
138.30 
138.69 
138.72 
138.75 
139.25 
141,42 
141.46 
141.49 
141.50 
141,51 

. W.-, ' : • - *. „ .. '»„,., '^. 

JUL 
24.70 
33.16 
40.94 
45.55 
45.96 
46,18 
46.52 
47 .08 
47.28 
47 .45 
47 .74 
47 .76 
A-7.94 
49 .12 
49.45 
50.25 
50.28 
50,33 
50,35 
50 .84 
64.86 
65.31 
65 ,32 
65 .34 
65,35 
65.36 
65.41 
65 .74 
66 .03 
66 .07 
66 .10 
66.49 
67.59 
67 .64 
67 .67 
67 .70 
67,71 

:.; .̂ \c'.'_̂  . 

AUG 
14.80 
20.72 
26.48 
29.27 
29.63 
29 .84 
30.13 
30,52 
30.70 
30.85 
31.11 
31.13 
31.31 
32,11 
32 ,41 
32 ,93 
32 .97 
33.02 
33,04 
33.46 
41 .92 
42 .34 
42,35 
42,37 
42 .38 
42 .38 
42,43 
42.76 
43 .02 
43 .06 
43 .10 
43.48 
44.28 
44 .33 
44 .36 
44.39 
44.40 

' " . : i - . : : . : ' \ . 
SEP 

10.64 
15,05 
19.58 
21,63 
21 .90 
22 .04 
22.25 
22 ,54 
22 .67 
22.78 
22.97 
22 .98 
23 .10 
23.69 
23 .90 
24 .29 
24,31 
24 .34 
24,35 
24.65 
30 .86 
31.16 
31 ,16 
31 ,18 
31 .18 
31 .18 
31 ,22 
31 ,44 
31 ,63 
31.65 
31 .67 
31 ,94 
32 .53 
32 .56 
32 .59 
32 .60 
32.61 



] MOLYCORP 
L 

ABV ZWERGLE 
1-ABV RR 
3-BLWRR N 

, 3-BLW RR S 
; 4-JUNEBUG N 
> 4'JUNEBUG S 

5-ELEPH RK N 
5-ELEPH RK N 
6-BLW HAN N 
6-BLW HAN S 
6A-DS HAN N 
6A-DS HAN S 

. 7-ABV Mi l l N 
7-ABV MILL S 
8-BLW SUL G N 
8-BLW SUL G S 
8A ABV PORT N 
8A ABV PORT S 
10-ABVCOL N 
10-ABVCOL S 
9-COLUMB CK 
CABIN SPRINGS 
11 BLW COL S 
1 1 B A B V T H B N 
11B ABVTH BS 
11ATHUN BRN 
11A THUN BR S 
12 GOAT HILL N 
12 GOAT HILLS 
13 ABV CAPU N 
13 ABV CAPU S 
14 BLW CAPU N 
14 BLW CAPU S 
15-EAGLERKN 
15-EAGt.g;RKS 
16-RAN$n;:A,-iN;; 
-i /•' f-» » M f^^' 'A"' '^ ' .-C-. • 

H i 1 

OCT 

7.958 
3.780 
4,338 
1,598 
0.243 
0.129 
0.196 
0.253 
0.118 
0.100 
0.173 
0.012 
0.109 
0.499 
0.194 
0.325 
0.024 
0.026 
0.015 
0.271 
4.831 
0.268 
0.007 
0.01.1 
0.006 
0.002 
0.030 
0.202 
0.169 
0.024 
0.020 
0.235 
0.518 
0.027 
0,020^ 

vja:oi,5; 
v\ nr\o 

SUMMAfY OF MOvJTHLY YEILDS - CFS 
NOV 

5.719 
2.877 
3.036 
1.180 
0.202 
0.121 
0.162 
0.193 
0.102 
0.088 
0.146 
0.011 
0.101 
0.384 
0.168 

DEC 

4.203 
2.155 
2.205 
0.848 
0.160 
0.101 
0,128 
0,143 
0.082 
0.072 
0.116 
0.009 
0.084 
0,285 
0.136 

0 . 2 4 6 ^ 0.181 
0.021 0.018 
0 .024^ 0.020 
0.013 
0.231 y 
3,539 
0.238 
0.006 
0.010 
0.005 
0.001 
0.027 
0.187 
0,150 
0.022 
0.018 
0,220 
0.412 
0.024 

•0;019 
:O;013; 
h nhfi , 

0.011 
0.184 
2.544 
0.192 
0.005 
0.009 
0.004 
0,001 
0.023 
0.156 
0.124 
0.019 
0.015 
0.182 
0.313 
0.020 
0.016 
0^011 
o.no7 

JAN 

4.029 
1.944 
2.027 
0.801 
0.136 
0,082 
0.109 
0.129 
0.069 
0.060 
0.099 
0,008 
0,069 
0,258 
0.114 
0.165 
0.015 
0.017 
0,009 
0.156 
2.413 
0.160 
0.004 
0,007 
0.004 
0.001 
0,019 
0.128 
0.103 
0.015 
0.013 
0.149 
0.276 
0,017 

-0 :013 
0.009 
0.006 

FEB 

4.116 
2.045 
2,111 
0,822 
0.146 
0.089 
0.117 
0,135 
0.074 
0,064 
0,106 
0.008 
0.074 
0.268 
0.122 
0.171 
0.015 
0,017 
0.009 
0,167 
2,470 
0.174 
0.004 
0.008 
0.004 
0,001 
0.020 
0,138 
0.110 
0,016 
0.013 
0,163 
0.292 
0,018 
Q.014 

. 0 . 0 1 0 
^6,006 

MAR 

4,553 
2.586 
2.570 
0.947 
0.211 
0.142 
0.168 
0.174 
0.113 
0.098 
0.155 
0.014 
0,119 
0,345 
0,186 
0,215 
0.027 
0.030 
0.017 
0.245 
2,825 
0.260 
0.007 
0.013 
0.006 
0.002 
0.034 
0.220 
0.171 
0,027 
0.022 
0.255 
0.392 
0,029 
0:023 
0.016 
0,010 

APR 

11.764 
6.774 
8,019 
2.368 
0.481 
0,261 
0.390 
0,432 
0.228 
0.199 
0.349 
0.019 
0.218 
0.819 
0.375 
0.508 
0.030 
0,043 
0,018 
0,526 
7,084 
0.567 
0.008 
0.018 
0,007 
0.002 
0.049 
0.392 
0.320 
0,037 
0.030 
0.489 
0,929 
0.038 
0.035 
0.018 
0.013 

> • • • • • • 1 ^ • 

VAIL ENG 12/8/94 
MAY 

40.346 
16.545 
20,234 

7,819 
0.804 
0,272 
0.664 
1.07/ 
0.331 
0,271 
0.560 
0,016 
0.232 
2.123 
0.535 
1.424 
0.024 
0.037 
0,015 
0.845 

23.772 
0.784 
0.006 
0,015 
0.006 
0.002 
0.042 
0,411 
0,404 
0.033 
0,026 
0.526 
2.040 
0.032 
0.031 
0.015 
0.011 

JUN 

51.132 
18.149 
20.478 

9.282 
0.794 
0.259 
0.656 
1.161 
0,325 
0.264 
0.551 
0.016 
0.221 
2.338 
0.524 
1.590 
0.024 
0.036 
0.015 
0,850 

28,410 
0.761 
0,006 
0.015 
0,t)06 
0.002 
0.041 
0.394 
0,393 
0.031 
0,025 
0,502 
2.173 
0,032 
0.030 
0.015 
0.011 

JUL 

24.703 
8.452 
7,789 
4.604 
0,416 
0,215 
0,336 
0.561 
0.200 
0.169 
0.296 
0,020 
0,181 
1,176 
0,327 
0,800 
0.039 
0.043 
0,024 
0,489 

14,020 
0.454 
0,011 
0,019 
0,010 
0,003 
0.049 
0.336 
0,284 
0.040 
0,033 
0.392 
1.101 
0.044 
0.034 
0,025 
0.015 

AUG 

14,801 
5.917 
5,760 
2.789 
0.361 
0.210 
0.289 
0,391 
0.181 
0,155 
0,260 
0,020 
0.176 
0.799 
0.298 
0.526 
0.039 
0.043 
0,024 
0,418 
8.467 
0.414 
0,011 
0.019 
0.010 
0,003 
0.049 
0.327 
0,266 
0,040 
0.033 
0.380 
0,808 
0,044 
0.034 
0.025 
0.015 

• • • 

SEP 

10,640 
4.409 
4.535 
2.049 
0,262 
0,143 
0.212 
0.291 
0.128 
0.109 
0.189 
0.013 
0.120 
0.589 
0.209 
0.388 
0.024 
0.028 
0,015 
0.300 
6.207 
0.297 
0,007 
0.012 
O.006 
0.002 
0.032 
0,224 
0,185 
0,027 
0.022 
0.263 
0.596 
0.029 
0.023 
6,016 
0.010 

-

• ' < • • • 



SUMMARY OF MONTHLY YEILDS CFS 
OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

TOTAL 26.76 19.92 14,78 13.63 14.14 17.23 43.86 122.33 141,51 67.71 44.40 32,61 
REV ADJ TOTAL 26.56 20.34 14.83 13,52 14.20 17,19 43.85 122.00 141,45 67,59 44.07 32.49 

• • ' • f ' t ' ' / ' : • iS^y 



APPENDIX B 

GEOCHEMICAL TEST METHODS AND 
INTERPRETATION OF TEST RESULTS 



PASTE pH and CONDUCTIVITY 

Objectives 

To determine the pH and conductivity of the pore water resulting from dissolution 

of secondary mineral phases on the surfaces of oxidized rock particles. 

To indicate whether oxidation, and accumulation of contaminants in the form of 

secondary mineral phases, has occurred in the waste rock prior to collection of the 

sample. 

Description of Test 

Water is added to the sample to form a paste or slurry thus mobilizing secondary mineral 

phases and providing a medium accessible to the pH and conductivity or TDS probe. The 

probe is placed in the paste or slurry and the pH or conductivity value is read directly 

from the meter. 

Interpretation 

High conductivity (or TDS) levels indicate there is a considerable store of contaminant 

salts. These are usually sulfates, but can be other metal salts. When a sample is 

collected over depth, it is not always clear wether the stored salts are due to oxidation at 

that point in the sediment profile, or if the salts were generated somewhere higher in the 

profile and moved downwards to the sample location. Look for stains along the flow path 

that may indicate if this is the case. 

Low pH readings indicate oxidation and acid generation has occurred, usually at the 

location from which the sample was collected. Readings taken on uncrushed samples in 

the field or lab usually provide a much better indication of the extent of oxidation than 

crushed samples do. 



Short Term Leach Extraction Test Procedure Page 2 

ACID BASE ACCOUNTING 

Objectives 

To establish the balance between potentially acid generating minerals (sulphides), 

expressed as the acid generation potential (AP), and the potentially acid consuming 

minerals (alkaline minerals), expressed as the neutralization potential (NP), present in a 

sample. 

Description of Test 

The total sulphur is determined generally using a Leco fumace. Measuring total sulphur 

may overestimate the acid potential in a sample if all sulphur in a sample is not acid 

generating. Therefore, additional tests may be performed to determine the form of the 

sulphur. 

The total amount of neutralizing potential in a sample is determined by treating a sample 

with a known excess of standardized hydrochloric acid. The sample is then titrated back 

to neutral with standard sodium hydroxide. 

Interpretation 

Total sulphur (as %S) is converted to maximum potential acidity in units of kilograms of 

CaCOj euivalent/tonnes of sample (kg CaC03/tonne of material). Neutralization potenital 

is calculated by converting the amount of base to a calcium carbonate equivalent. This 

expression of neutralization potential as CaCOj is deceiving because most natural 

neutralizing minerals are not capable of neutralizing pH above a value of 6. 

LEACH EXTRACTION TEST PROCEDURE 

Objectives 

To characterize and quantify the stored soluble contaminant load present in a rock 

sample. 

Stejfen Robertson and Kirsten 

March, 1994 



Short Term Leach Extraction Test Procedure . Page 3 

Description of Test 

The sample is mixed with water and is agitated in a sealed bottle or flask for up to 24 

hours. The solution is collected at the end of the test, filtered, and pH and conductivity 

determined. The filtrate is then analyzed by a laboratory for acididty, sulphate and metals. 

Interpretation 

The pH and conductivity give a very quick indication of the stored soluble load: 

• low pH and high conductivity indicate areas that have oxidized and produced 

metals; 

• neutral pH and high conductivity indicates areas that have contaminant from other 

sources (eg. concentrate) or have accumulated metal or sulfate salts because the 

zone contains enough alkalinity to precipitate these products as they move past in 

solution; 

• low pH and low conductivity indicates there is a relatively small accumulation of 

stored oxidation products. 

The acidity is particularly useful for assessing potential of environmental degradation. 

The sulfate and metals indicate which metal salts have accumulated, indicating: 

• the metals which will leach under relatively aggressive flushing conditions 

(dumping rock into a lake); 

• solubility conditions on precipitation; and, 

• variability of the rock material. 

Tests are ideally done in conjunction with a solids ICP so that the % leached can be 

calculated. For interpretation, the results should be converted to a mg leached/kg sample. 

This way tests carried out with different water to rock ratios can be normalized to the 

same scale. 

ACID TITRATION TESTING 

Steffen Robertson and Kirsten 
March, 1994 
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Objectives 

To determine, qualitatively, the acid neutralizing capacity of a rock sample. 

Procedure 

1. Prepare sample for testing. Coarse grained samples may need to be crushed to less 

than 1 cm. Samples should not be ground, however, as grinding may release neutralizing 

minerals that would not normally be exposed. 

2. Add an equal amount of water to the sample and mix. Usually 50 g of material 

is sufficient. Measure the pH. 

3. Add a measured amount of H2SO4 to the sample to lower and maintain the pH to 

the next lowest whole number for one hour. For example, if the measured pH was 6.7, 

H2SO4 should be added until the pH was 6. The samples should be mixed throroughly 

throughtout testing. 

4. Add measured amounts of acid to lower the pH to 5, 4, 3, 2 and 1. 

Interpretation 

The amount of acid required to reach each pH interval is dependent on the amount of 

neutralizing material available. As the pH decreases, the acid is neutralized by more 

resistant minerals. At pH of 7 to 9, less resistant carbonate minerals, such as calcite and 

dolomite, are the primary neutralizing agent. More resistant carbonates such as siderite 

(FeCOj) and magnesite (MgCOj) are neutralizing components at a pH of 5 to 6, and iron, 

aluminium and magnesium hydroxides buffer to pH 3.7. Below pH 2, silicate minerals 

become important buffering agents. 
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APPENDIX C 

GEOTECHNICAL DATA 

Table C-1 Questa Mine Water Quality - ICP Data 
Table C-2 Field Paste pH and Total Dissolved Solids (TDS) Measurements 
Table C-3 Questa Mine Solid Samples - ICP Data 
Table C-4 Questa Mine Solid Samples - Acid Base Accounting Data 
Table C-5 Questa Mine Solid Samples - Shake Flask Data 
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Questa Mine Water Quality - ICP Data 
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Physical Tests 
Conductivity vimhos/cm 
pH 

Dissolved Anions 
Acidity 
Alkalinity 
Sulphate 

Total Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Lithium 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 

Potassium 
Selenium 
Silicon 
Silver 
Sodium 

Strontium 
Thallium 
Tin 
Titanium 
Tungsten 

Vanadium 
Zinc 

CaC03 
- Total 

S04 

T-Al 
T-Sb 
T-As 
T-Ba 
T-Be 

T-Bi 
T-B 
T-Cd 
T-Ca 
T-Cr 

T-Co 
T-Cu 
T-Fe 
T-Pb 
T-Li 

T-Mg 
T-Mn 
T-Mo 
T-Ni 
T-P 

T-K 
T-Se 
T-Si 
T-Ag 
T-Na 

T-Sr 
T-Tl 
T-Sn 
T-Ti 
T-W 

T-V 
T-Zn 

WS-1 

3390 
3.63 

973 
<1,0 
2500 

164 
<0.20 
<0.20 
0.034 
0.034 

0.24 
<0.10 
0,013 

352 
0.067 

1.04 
3,06 
8.57 

<0.050 
0.318 

239 
17.5 

0.031 
1.74 
0.36 

3,1 
<Q.20 
8.23 

<0.015 
3,1 

3,05 
<0,10 
<0.30 
0.232 
<0.10 

<0,030 
1.86 

MS-2 WS-Cap 1 WS-GCl 1 

2240 
3.28 

856 
<1,0 
1410 

138 
<0.20 
<0.20 
<0.010 
0.019 

0.12 
<0.10 
0.021 
219 

<0.015 

0.187 
0.853 
3.66 

<0.050 
0.075 

57,9 
16 

<0.030 
0.369 
<0.30 

2.9 
<0.20 
27.3 

<0.015 
23 

0.708 
<0.10 
<0.30 
<0.010 
<0.10 

<0.030 
4.16 

11700 
2,58 

11700 
<1.0 

12700 

1300 
<1.0 
<1.0 

<0.050 
0.68 

1.33 
<0.50 
0.42 
445 

0.445 

2.76 
13.9 
848 

<0.25 
1.19 

1020 
787 

<0.15 
6.26 
23.8 

<10 
<1,0 
43 

<0.075 
24 

1.6 
0.64 
<1.5 

<0.050 
<0.50 

<0,15 
132 

12300 
2.69 

12200 
<1.0 

11100 

1850 
<1,0 
<1.0 

<0.050 
0.45 

1.19 
<0.50 
0.585 

418 
0.495 

4.45 
10.1 
493 

<0.25 
1.33 

1080 
612 

<0.15 
9.43 
12.1 

<10 
<1.0 
52.4 

<0.075 
15 

1.29 
<0.50 
<1.5 

<0.050 
<0.50 

<0.15 
127 

WS-GC2 

4600 
2.93 

3150 
<1.0 
4220 

522 
<0.20 
0.21 
0,623 
0.119 

0.33 
<0.10 
0.148 

178 
0.242 

1.23 
2.94 
290 
1.04 
0.393 

295 
171 

<0.030 
2.56 
14.4 

10.4 
<0.20 
75.8 

<0.015 
4.3 

0.56 
0,22 
<0.30 
0,052 
<0.10 

0.125 
33.4 

WS-GC3 

4630 
2.33 

4110 
<1.0 

2910 

248 
<0.20 
<0.20 
0.224 
0.065 

<0.10 
<0.10 
0.034 

104 
0.066 

0.314 
7.25 
866 

0.437 
0.106 

44.5 
43.9 
0.079 
0.645 
6.35 

11.1 
<0.20 
25.2 
<0.015 

9 

0.799 
<0.10 
<0.30 
0,044 
<0.10 

0.03 
11.9 
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TABLE Cl 
Questa Mine Hater Quality - ICP Data 

WS 
Dissolved Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Lithium 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 

Potassium 
Selenivim 
Silicon 
Silver 
Sodium 

Strontium 
Thallium 
Tin 
Titanium 
Tungsten 

Vanadium 
Zinc 

D-Al 
D-Sb 
D-As 
D-Ba 
D-Be 

D-Bi 
D-B 
D-Cd 
D-Ca 
D-Cr 

D-Co 
D-Cu 
D-Fe 
D-Pb 
D-Li 

D-Mg 
D-Mn 
D-Mo 
D-Ni 
D-P 

D-K 
D-Se 
D-Si 
D-Ag 
D-Na 

D-Sr 
D-Tl 
D-Sn 
D-Ti 
D-W 

D-V 
D-Zn 

-1 

164 
<0.20 
<0.20 

<0.010 
0.034 

0.22 
<0.10 
0,012 
352 

0.055 

1.03 
3,06 
1.87 

<0.050 
0.318 

239 
17.5 

<0,030 
1.74 
<0.30 

<2.0 
<0.20 
4.79 

<0.015 
3.1 

3.05 
<0.10 
<0,30 
<0,010 
<0.10 

<0.030 
1.86 

WS-2 

135 
<0.20 
<0.20 
<0.010 
0.019 

0.11 
<0.10 
0.015 
219 

<0.015 

0.186 
0.823 
2.89 
<0.050 
0.067 

56.7 
16 

<0.030 
0.369 
<0,30 

2.4 
<0.20 
26.9 
<0.015 
20.3 

0,695 
<0.10 
<0.30 
<0.010 
<0.10 

<0,030 
4.16 

WS-Cap 1 WS-GCl 

1290 
<1,0 
<1.0 

<0.050 
0.67 

1.33 
<0.50 
0.42 
439 
0.44 

2.74 
13.7 
836 

<0.25 
1.17 

1010 
777 

<0,15 
6.26 
23.6 

<10 
<1.0 
42.5 

<0.075 
23 

1.59 
0.64 
<1.5 

<0.050 
<0.50 

<0.15 
130 

1850 
<1.0 
<1.0 

<0.050 
0.44 

1.19 
<0.50 
0.585 
416 

0.485 

4.42 
10 

490 
<0,25 
1.33 

1070 
612 

<0.15 
9.38 
11.6 

<10 
<1.0 
51.9 

<0.075 
15 

1.26 
<0.50 
<1.5 

<0.050 
<0.50 

<0.15 
127 

WS-GC2 

434 
<0.20 
<0.20 
<0.010 
0.109 

0.29 
<0.10 
0.148 

173 
0.106 

1.15 
2.55 

66 
<0.050 
0.332 

265 
160 

<0.030 
2.44 
0.8 

<2.0 
<0.20 
13.7 

<0.015 
3.7 

0.372 
0.13 
<0.30 
<0.010 
<0.10 

<0.030 
32.1 

WS-GC3 

246 
<0.20 
<0.20 

<0.010 
0.065 

<0.10 
<0.10 
0.034 

104 
0.062 

0.314 
7.23 
785 

<0.050 
0.106 

44 
43.9 

<0.030 
0.645 
5.31 

<2.0 
<0.20 
21.8 

<0.015 
7.1 

0.532 
<0.10 
<0.30 
<0.010 
<0.10 

<0.030 
11.9 
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TABLE Cl 
Questa Mine Water Quality - ICP Data 

Physical Tests 
Conductivity umhos/cm 

pH 

Dissolved Anions 

Acidity 
Alkalinity 
Sulphate 

Total Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 

Lead 
Lithium 

Magnesium 

Manganese 
Molybdenum 

Nickel 
Phosphorus 

Potassium 

Selenium 
Silicon 
Silver 
Sodium 

Strontium 

Thallium 
Tin 
Titanium 
Tungsten 

Vanadium 

Zinc 

CaC03 
- Total 

S04 

T-Al 
T-Sb 
T-As 
T-Ba 
T-Be 

T-Bi 
T-B 
T-Cd 
T-Ca 
T-Cr 

T-Co 
T-Cu 
T-Fe 
T-Pb 
T-Li 

T-Mg 
T-Mn 
T-Mo 

T-Ni 

T-P 

T-K 
T-Se 
T-Si 
T-Ag 
T-Na 

T-Sr 

T-Tl 

T-Sn 

T-Ti 
T-W 

T-V 
T-Zn 

WS-GC4 

4560 
2.61 

3130 
<1.0 

3710 

332 
<0.20 
<0.20 

0.147 
0.103 

0.25 
<0.10 
0.092 
227 

0.091 

0.678 
4.89 
248 

0,097 
0.24 

170 
87.4 

<0.030 

1,55 

3,33 

3,4 
<0.20 
49.1 

<0.015 

5.9 

0.261 

0.14 
<0.30 

<0.010 
<0.10 

<0.030 

20.6 

WS-GC5 

2640 
3 

735 
<1.0 

1680 

97.1 
<0.20 
<0.20 

0.012 
0,046 

<0.10 
<0.10 

<0.010 
398 

<0.015 

0.04 
0.022 
6.83 

<0.050 
0.024 

18.1 
12.8 

<0.030 

0.107 

<0,30 

7,2 
<0,20 
36.3 

<0.015 

14.6 

0.82 
<0il0 

<0,30 

<0.010 
<0.10 

<0.030 

5.46 

WS-GC6 

6500 
2.66 

5350 
. <1.0 
5850 

582 
<0.20 
<0,20 

<0.010 
0.085 

0.29 
<0.10 

<0.010 
375 

0.218 

0.834 
1.37 

376 
<0.050 
0,314 

333 
24.9 

<0.030 

2,18 

0.83 

<2.0 

<0.20 
38.8 

<0.015 

32.5 

1.5 
0.13 
<0.30 

<0.010 

<0.10 

<0.030 

3.72 

MS-HCl 

6830 
2.55 

5150 
<1,0 

5900 

375 
<0.20 
<0.20 

0.258 
0.096 

0.2 
<0.10 
0.035 

379 
0.147 

1.63 
1.76 
890 

<0.050 
0.468 

500 
62.6 

<0.030 

4.08 

18.2 

6.5 
<0.20 
42.6 

<0.015 

7.8 

3.91 

0.15 
<0.30 

<0.010 
<0.10 

<0,030 
10.8 

WS-HC2 

2290 
3.2 

658 
<1.0 

1550 

99.6 
<0.20 
<0.20 

0.042 
0.014 

<0.10 
<0.10 

<0.010 
307 

<0.015 

0.154 
0.136 
20.9 

<0.050 
0.049 

53.1 
7.65 

<0.030 

0.364 
<0.30 

5.4 
<0.20 
21.2 

<0.015 

8.4 

1.21 
<0.10 

<0.30 
<0.010 

<0.10 

<0.030 

2.38 

WS-SSl 

2410 
3.63 

435 
<1.0 

1640 

' 95.8 
<0.20 
<0.20 

0.291 
0.03 

<0.10 
<0.10 

0.02 
367 
0.1 

0.511 
2.31 

54.2 
0.098 
0.249 

91.3 
12.6 

0.615 

0.97 
2.28 

11.3 

<0.20 
31.7 

<0.015 

<2.0 

3.52 
<0.10 

<0.30 
0.8 

<0.10 

0.055 
3,08 
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TABLE Cl 
Questa Mine Water Quality - ICP Data 

WS-GC4 WS-GC5 WS-GC6 WS-HCl WS-HC2 WS-SSl 
Dissolved Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Bismuth 
Boron 

Cadmium 
Calcium 

Chromium 

Cobalt 
Copper 
Iron 
Lead 
Lithium 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 

Potassium 
Selenium 

Silicon 
Silver 
Sodium 

Strontium 
Thallium 

Tin 
Titanium 
Tungsten 

Vanadium 
Zinc 

D-Al 
D-Sb 
D-As 
D-Ba 

D-Be 

D-Bi 
D-B 
D-Cd 
D-Ca 

D-Cr 

D-Co 
D-Cu 
D-Fe 
D-Pb 
D-Li 

D-Mg 
D-Mn 
D-Mo 
D-Ni 
D-P 

D-K 
D-Se 

D-Si 
D-Ag 
D-Na 

D-Sr 
D-Tl 

D-Sn 

D-Ti 
D-W 

D-V 
D-Zn 

332 
<0.20 
<0.20 

<0.010 
0.103 

0.25 
<0.10 

0,092 
227 

0.087 

0.678 
4.89 
225 

<0.050 
0.24 

170 
87.4 

<0,030 

1,55 
2.15 

<2.0 
<0.20 
45.6 

<0.015 
5.7 

0.209 
0.14 

<0.30 
<0.010 
<0.10 

<0.030 
20.6 

97 
<0.20 
<0.20 

<0.010 
0.046 

<0.10 
<0.10 

<0.010 
398 

<0.015 

0.037 
0,02 
4,14 

<0.050 
0,024 

18.1 
12-. 8 

<0,030 
0.107 
<0.30 

6.5 
<0.20 
34,8 

<0.015 

14.6 

0.82 
<0.10 

<0.30 
<0.010 
<0.10 

<0.030 
5.46 

577 
<0.20 
<0.20 

<0.010 
0.085 

0.29 
<0.10 

<0.010 
373 

0.218 

0,834 
1,36 
375 

<0.050 
0.31 

332 
24.9 

<0.030 
2.17 
0.83 

<2.0 
<0.20 
38.6 

<0.015 
32.4 

1.49 
0.13 

<0.30 

<0.010 
<0.10 

<0.030 
3.7 

370 
<0.20 
<0.20 

<0.010 
0.096 

0.19 
<0,10 

0.035 
379 

0.132 

1.63 
1,74 
763 

<0.050 
0,456 

498 
62,6 

<0.030 

4.08 
10 

<2.0 
<0.20 
35.7 

<0.015 
6 

3.3 
0.1 

<0.30 
<0.010 
<0.10 

<0.030 
10.8 

99.6 

<0.20 
<0.20 

<0.010 

0.014 

<0.10 
<0.10 

<0.010 
307 

<0.015 

0.154 
0,136 
4.64 

<0.050 
0.048 

53.1 
7.65 

<0.030 

0.364 
<0.30 

5.1 
<0.20 

21 
<0.015 

8.4 

1.21 
<0.10 

<0.30 
<0.010 
<0.10 

<0.030 
2.38 

84.4 

<0.20 
<0.20 
<0.010 

0.029 

<0.10 
<0.10 

0.018 
367 

0.032 

0.509 
2.23 
1.46 

<0.050 
0.228 

82.6 
12.2 

0.043 

0.958 
<0.30 

<2.0 
<0.20 

7.32 
<0.015 
<2.0 

3.1 
<0.10 

<0.30 
<0.010 
<0.10 

<0.030 
3.06 
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TABLE Cl 
Questa Mine Water Quality - ICP D 

WS-SS2 WS-Pit 1 WS-Pit 2 WS-Cap 2 WS-Cap 3 WS-Cap 4 

Physical Tests 
Conductivity umhos/cm 1600 4600 3170 409 2500 1350 
pH 3,12 2.82 2.79 6.9 3.14 3.05 

Dissolved Anions 
Acidity CaC03 447 566 680 14.2 558 326 
Alkalinity - Total <1.0 <1.0 <1.0 41 <1.0 <1.0 
Sulphate S04 976 3320 1810 140 1690 735 

Total Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Lithium 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 

Potassium 
Selenium 
Silicon 
Silver 
Sodium 

Strontium 
Thallium 
Tin 
Titanium 
Tungsten 

Vanadium 
Zinc 

T-Al 
T-Sb 
T-As 
T-Ba 
T-Be 

T-Bi 
T-B 
T-Cd 
T-Ca 
T-Cr 

T-Co 
T-Cu 
T-Fe 
T-Pb 
T-Li 

T-Mg 
T-Mn 
T-Mo 
T-Ni 
T-P 

T-K 
T-Se 
T-Si 
T-Ag 
T-Na 

T-Sr 
T-Tl 
T-Sn 
T-Ti 
T-W 

T-V 
T-Zn 

74.8 
<0.20 
<0.20 
0.244 
0.014 

<0.10 
<0.10 
0.012 

134 
0.065 

0,366 
1,16 
59 

0.064 
0.28 

72.1 
4.7 

0.125 
0.436 
4.88 

7,3 
<0.20 

16.4 
<0.015 
<2.0 

0.572 
<0.10 
<0.30 
0.137 

<0.10 

0.103 
1.93 

6.37 
<0.20 
<0.20 
0.017 
0.041 

0.31 
<0.10 
<0.010 

442 
<0.015 

0.298 
0.19 
305 

<0.050 
0.1 

309 
206 

<0.030 
0.51 
1.8 

7.8 
<0.20 

10.3 
<0.015 

35.6 

9.36 
0.26 

<0.30 
0.056 

<0.10 

<0.060 
8.01 

52.8 
<0.20 
<0.20 
<0.010 

0.01 

<0.10 
<0.10 
<0.010 

437 
0,051 

0,135 
1.01 
119 

<0,050 
0.077 

66.2 
2.33 

<0.030 
0.434 
2.43 

<2.0 
<0.20 

20.3 
<0.015 

10.9 

1.42 
<0.10 
<0.30 
<0.010 
<0.10 

<0.030 
0.498 

18 
<0.20 
<0.20 
0.364 
0.019 

<0.10 
<0.10 
<0.010 

69.3 
<0.015 

0.018 
0.094 
17.2 
0.146 
0.015 

15.4 
3.62 

<0.030 
0.042 
1.42 

7.2 
<0.20 

36.7 
<0,015 

15.9 

0.677 
<0.10 
<0.30 
0.049 

<0.10 

<0.030 
0.527 

87.6 
<0.20 
<0.20 
<0.010 
0.056 

0.14 
<0.10 
0.025 
237 

<0.015 

0.298 
0.465 
10.9 

<0.050 
0.141 

90.9 
59.6 

<0.030 
0.62 

<0.30 

<2.0 
<0.20 

31.6 
<0.015 

29.2 

1.15 
<0.10 
<0.30 
<0.010 
<0.10 

<0.030 
8.85 

50.3 
<0.20 
<0.20 
<0.010 
0.011 

<0.10 
<0.10 
<0.010 

67.1 
<0.015 

0.114 
1.09 
6.95 

<0.050 
0.103 

41.6 
8.13 

<0.030 
0.21 

<0.30 

2.9 
<0.20 

26.5 
<0.015 

13.6 

0.082 
<0.10 
<0.30 
<0.010 
<0.10 

<0.030 
2.06 
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TABLE Cl 
Questa Mine Water Quality - ICP D 

Dissolved Metals 
Alviminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Bismuth 
Boron 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Lithium 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Phosphorus 

Potassiiim 
Selenium 
Silicon 
Silver 
Sodium 

Strontium 
Thallium 
Tin 
Titanium 
Tungsten 

Vanadium 
Zinc 

D-Al 
D-Sb 
D-As 
D-Ba 
D-Be 

D-Bi 
D-B 
D-Cd 
D-Ca 
D-Cr 

D-Co 
D-Cu 
D-Fe 
D-Pb 
D-Li 

D-Mg 
D-Mn 
D-Mo 
D-Ni 
D-P 

D-K 
D-Se 
D-Si 
D-Ag 
D-Na 

D-Sr 
D-Tl 
D-Sn 
D-Ti 
D-W 

D-V 
D-Zn 

WS-SS2 

60.9 
<0.20 
<0.20 
<0.010 
0.013 

<0,10 
<0.10 

0.01 
134 

0.029 

0.366 
1.13 
4.24 

<0.050 
0,27 

70.8 
4.69 

<0.030 
0.436 

<0.30 

<2.0 
<0.20 

8,47 
<0,015 
<2.0 

0.177 
<0.10 
<0.30 
<0.010 
<0.10 

<0.030 
1.93 

WS-Pit 1 WS-Pit 2 WS-Cap 2 WS-Cap 3 WS-Cap 

4.22 
<0.20 
<0.20 
<0.010 
0.041 

0.26 
<0.10 
<0.010 

442 
<0.015 

0.298 
0.137 

167 
<0.050 
0.099 

309 
206 

<0.030 
0.51 

<0.30 

7 
<0.20 

7.39 
<0.015 

35.6 

9.36 
0.22 

<0.30 
<0.010 
<0.10 

<0.060 
8.01 

52.8 
<0.20 
<0.20 
<0.010 

0.01 

<0.10 
<0.10 
<0.010 

437 
0.051 

0.135 
1.01 
119 

<0.050 
0.077 

66.2 
2.33 

<0.030 
0.434 
2.34 

<2.0 
<0.20 

19.5 
<0.015 

10.9 

1.42 
<0.10 
<0.30 
<0.010 
<0.10 

<0,030 
0.498 

<0.20 
<0,20 
<0.20 
0.031 

<0.005 

<0.10 
<0.10 
<0.010 

42.1 
<0.015 

<0.015 
<0.010 
0.108 

<0.050 
<0.015 

8.55 
<0.005 
<0.030 
<0.020 
<0.30 

3.5 
<0.20 

15.1 
<0,015 

14.7 

0.389 
<0.10 
<0.30 
<0.010 
<0.10 

<0.030 
0.007 

87.6 
<0.20 
<0.20 
<0.010 
0.056 

0.14 
<0.10 
0.025 

237 
<0.015 

0.298 
0.465 
10.9 

<0.050 
0.141 

90.9 
59.6 

<0.030 
0.62 

<0.30 

<2.0 
<0.20 

31.6 
<0.015 

29.2 

1.15 
<0.10 
<0.30 
<0.010 
<0.10 

<0.030 
8.85 

50.3 
<0.20 
<0.20 
<0.010 
0.011 

<0.10 
<0.10 
<0.010 

67.1 
<0.015 

0.114 
1.09 
6.76 

<0.050 
0.103 

41.6 
. 8.13 

<0.030 
0.21 

<0.30 

2.7 
<0.20 

26.5 
<0.015 

13.6 

0.082 
<0.10 
<0.30 
<0.010 
<0.10 

<0.030 
2.06 



Appendix C.2 
Field Paste pH and Total Dissolyed Solids (TDS) Measurements 



TABLE C-2 
Field Paste pH and Total Dissolved Solids (TDS) Measurements 

Sample 
ID 

1 
2 
3 
4 
5 
6 
7 
8 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
39 
40 
41 
42 
43 

Paste 
pH 

2.98 
2 
3 

3.5 
6.8 
> 6 
> 6 

3.25 
3.6 

5 
3.77 
6.05 

6.1 
2.35 
3.34 
1.8 
3.6 
4.8 
3.7 
5.4 

4 
3.6 
4.1 

6.96 
4.3 

5.77 
6.81 

7 
2.9 

>6.3 
2.57 
2.93 

3.2 
2.83 

6.3 
2.83 

6.5 
2.97 
3.15 
6.42 

Paste 
TDS 

1830 
1340 

>2000 
1640 

ND 
ND 
ND 

>2000 
320 

70 
40 

140 
100 

>2000 
230 
790 
740 

ND 
1510 
210 

1110 
>2000 

670 
140 
810 
130 
200 
140 

1860 
200 

>2000 
1710 

>2000 
>2000 

120 
1520 

120 
1480 

6.4 
30 

Sample 
ID 
. 44 

45 
46 
47 
48 
49 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 

iiiMiiii 
6.82 
2.77 

> 6 
>7.1 
2.57 
3.15 
>6.1 

> 6 
>6.3 

>6 
>6.5 
>6.1 
>6.1 

>6 
2.68 
3.18 
2.7 
5.2 

2.61 
2.71 
2.64 
2.98 
4.13 
6.23 
2.39 
3.68 
2.34 
3.72 
3.72 
4.71 
4.3 

3.48 
2.5 
> 6 

2.68 
2.7 

2.59 
>6.4 

3.2 
2.79 

Paste 
TDS 

<10 
160 
40 
30 

1590 
1090 
590 
360 
530 
260 

20 
210 

30 
1580 
1380 
770 

1090 
40 

1650 
490 

1820 
320 

>2000 
200 
900 

80 
>2000 

340 
220 
120 
20 

220 
1710 
810 

>2000 
1580 
880 
200 

1130 
>2000 

Sample 
ID 

85 
86 
87 
88 
89 
90 
91 
92 
93 
5a 

HCl 
HC2 
HC3 
HC4 
HC5 
HCO 
HC7 

Mean 
Median 
Minimum 
Maximum 
N 

Paste 
pH 

3.41 
5.7 

3.95 
4.29 
>6.1 
5.68 
4.1 

2.49 
2.69 

2.8 
3.25 
2.1 
3.1 
6.1 

3.65 
3.6 

3.39 

4.23 
3.68 

1.8 
7.1 
97 

Paste j 
TDS 

1560 
550 
180 
890 
60 

680 
30 1 

950 
>2000 

ND 
1580 
1920 
990 
100 

1210 
540 

1120 

804.40 
590 

0 
2000 

97 

ND = no data 



Appendix C.3 
ICP Assay Data 



TABLE C-3 
Questa Mine Solid Samples - ICP Data 
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Element 
Ag ppm 
Al % 
As ppm 
B ppm 
Ba ppm 
Be ppm 
Bi ppm 
Ca % 
Cd ppm 
Co ppm 
Cu ppm 
Fe % 
K % 
Li ppm 
Mg % 
Mn ppm 
Mo ppm 
Na % 
Ni ppm 
P ppm 
Pb ppm 
Sb ppm 
Sr ppm 
Th ppm 
Ti % 
V ppm 
Zn ppm 
Ga ppm 
Sn ppm 
W ppm 
Cr ppm 

Sample 
46 

0.6 
0.32 

1 
1 

40 
0.7 

3 
0.77 

0.1 
5 

74 
1.1 

0.23 
14 

0.62 
404 

80 
0.02 

15 
480 

27 
5 

47 
18 

0.02 
22.5 

37 
4 
1 
4 

64 

Sample 
40 

1.5 
0.59 

1 
1 

96 
1.3 

7 
1.07 
0.1 

7 
113 

2.03 
0.43 

20 
1.17 
653 
105 

0.02 
34 

820 
37 

6 
260 

15 
0.1 

46.7 
42 

5 
1 
8 

105 

Sample 
41 

0.9 
0.94 

1 
1 

196 
1.5 

8 
0.59 

0.1 
7 

79 
3.63 
0.97 

28 
1.36 
299 
191 

0.02 
29 

1520 
43 
14 

276 
6 

0.04 
48 
20 

8 
1 
6 

48 

Sample 
24 

1.2 
0.41 

1 
1 

59 
1.1 

4 
0.49 

0.1 
4 

20 
2.07 
0.37 

8 
0.43 
307 

16 
0.01 

19 
590 
118 

8 
84 
4 

0.01 
23 
79 
6 
1 
4 

51 

Sample 
78 

1.5 
0.5 
11 

1 
72 
1.5 
13 

1.09 
0.1 

7 
72 

2.37 
0.42 

22 
1.14 
635 
416 
0.02 

31 
1070 

54 
8 

136 
7 

0.13 
64.2 

75 
7 
1 

11 
137 

Sample 
15 

0.4 
0.25 

1 
1 

679 
0.7 

3 
0.12 

0.1 
2 

18 
2.17 
0.35 

1 
0.14 
196 

7 
0.03 

10 
490 

38 
5 

228 
2 

0.01 
13 
38 

3 
1 
4 

68 

Sample 
HC2 

0.7 
0.43 

1 
1 

257 
1 
5 

0.81 
0.1 

4 
16 

4.64 
0.58 

4 
0.27 
139 

9 
0.22 

18 
1880 

97 
8 

587 
3 

0.01 
32.3 

28 
5 
1 
3 

34 



TABLE C-3 
Questa Mine Solid Samples - ICP Data 
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Elemerit 
Ag ppm 
Al % 
As ppm 
B ppm 
Ba ppm 
Be ppm 
Bl ppm 
Ca % 
Cd ppm 
Co ppm 
Cu ppm 
Fe % 
K % 
Li ppm 
Mg % 
Mn ppm 
Mo ppm 
Na % 
Ni ppm 
P ppm 
Pb ppm 
Sb ppm 
Sr ppm 
Th ppm 
Tl % 
V ppm 
Zn ppm 
Ga ppm 
Sn ppm 
W ppm 
Cr ppm 

Sample 

2.5 
0.8 

1 
225 

72 
16.6 

16 
2.45 

0.1 
4 

156 
2.49 
0.93 

29 
0.41 

2286 
1334 

0.1 
20 

750 
197 

16 
34 
33 

0.02 
20.1 
584 

4 
1 

10 
98 

Sample 
Iillill 

5.1 
0.53 

1 
112 
113 
7.7 
19 

2.12 
0.1 

3 
97 

2.78 
1.04 

13 
0.19 
398 

1279 
0.14 

14 
640 
171 

11 
64 
13 

0.02 
14.9 
158 

8 
1 

14 
206 

KiiSampleii 
m^Wmmmm 
mmmimsmm 

0.6 
0.92 

1 
1 

222 
1.3 

8 
0.36 

0.1 
9 

56 
3.54 
.0.7 

16 
1.22 
471 

16 
0.05 

51 
1390 

34 
14 

283 
3 

0.06 
55.1 

76 
7 
1 
9 

113 

iliimiii 
iiiiiili 

0.5 
0.6 

1 
1 

121 
1.5 

6 
0.33 

0.1 
6 

417 
3.1 

0.56 
16 

0.76 
772 
25 

0.02 
28 

900 
56 
10 

176 
5 

0.01 
26.2 

57 
4 
1 
8 

115 

Sample 
i i i M i i l l 
mmismmmm 

0.4 
0.17 

7 
1 

17 
0.6 

2 
0.52 

0.1 
2 

68 
0.88 
0.17 

5 
0.17 
313 
147 

0.03 
7 

210 
16 
4 

23 
21 

0.01 
7.9 
17 
3 
1 
9 

172 

Sample 
•• 27 • -. 

0.7 
0.78 

1 
1 

228 
1.2 

7 
0.4 
0.1 

8 
73 

4.03 
0.55 

17 
0.9 
330 
22 

0.03 
38 

1420 
49 
12 

252 
5 

0.05 
48.4 

39 
7 
1 
8 

99 

Sample ; 

1.4 
0.97 

1 
1 

179 
2.1 
10 

1.42 
0.1 
12 

202 
3.36 
0.74 

40 
2 

1054 
306 

0.03 
60 

1610 
83 
15 

299 
6 

0.1 
88.4 
141 

7 
1 

12 
157 



TABLE C-3 
Questa Mine Solid Samples ICP Data 
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Element 
Ag 
Al 
As 
B 
Ba 
Be 
Bi 
Ca 
Cd 
Co 
Cu 
Fe 
K 
iLi 
Mg 
Mn 
Mo 
Na 
Ni 
IP 
Pb 
Sb 
Sr 
Th 
Tl 
V 
Zn 
Ga 
Sn 
W 
Cr 

ppm 
% 
ppm 
ppm 
ppm 
ppm 
ppm 
% 
ppm 
ppm 
ppm 
% 
% 

ppm 
% 
ppm 
ppm 
% 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 
% 
ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

Sample 
i i i i i i i i i i i 

1.1 
0.77 

1 
1 

256 
1.5 

7 
0.28 

0.1 
6 

42 
3.05 
0.79 

25 
1.07 
448 

55 
0.05 

33 
1180 

96 
12 

330 
6 

0.06 
58.7 

59 
8 
1 

10 
133 

Sample 
26 

1.7 
0.5 

1 
1 

113 
0.9 

8 
0.87 

0.1 
5 

81 
1.99 
0.48 

15 
0.78 
633 
109 

0.03 
26 

650 
97 

9 
101 

15 
0.04 

30 
570 

5 
1 

12 
206 

Sample 
35 

0.9 
0.62 

1 
1 

199 
1.2 

6 
0.62 

0.1 
4 

44 
3.33 
0.75 

14 
0.78 

88 
7 

0.04 
26 

970 
24 
10 
83 
4 

0.02 
40.4 

13 
8 
1 
9 

147 

Sample 
1 

0.5 
0.69 

1 
1 

78 
1.4 

8 
0.55 

0.1 
7 

136 
3.13 
0.33 

25 
1.21 
871 

15 
0.02 

34 
1210 

72 
11 

113 
5 

0.06 
48.4 
100 

7 
1 
8 

95 

Sample 
57 

0.7 
0.59 

1 
1 

255 
1.3 

6 
0.29 

0.1 
5 

49 
2.77 
0.66 

23 
0.92 
413 

71 
0.03 

27 
1190 

70 
9 

199 
6 

0.06 
49.5 

53 
5 
1 
6 

64 

Sample 
' ^^m^ i ' ^m mmif0<imms 

0.4 
0.17 

18 
1 

22 
0.5 

2 
0.1 
0.1 

1 
38 

0.77 
0.14 

3 
0.1 
113 

9 
0.04 

6 
150 

12 
3 

22 
22 

0.01 
9.1 
12 
3 
1 
7 

145 

Sample 
37 

1.2 
0.85 

1 
1 

199 
1.8 
11 

0.81 
0.1 
11 

234 
3.22 
0.9 
31 

2.11 
832 
448 
0.05 

61 
1310 

37 
12 

177 
8 

0.13 
77.2 

47 
6 
1 

12 
174 



Appendix C.4 
Acid Base Accountiiig Data 



TABLE C-4 
Questa Mine Rock Samples - Acid Base Accounting Data 

wmm 
1 
6 
7 
9 

11 
24 
25 
26 
27 
29 
30 
32 
35 
36 
37 
40 
41 
46 
47 
51 
52 
53 
54 
56 
57 
59 
60 
61 
65 
67 
78 
81 
84 
85 

HC2 

MATERIAL i i i i i 
TYPE i i i i i 

WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
TAILINGS 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WALL ROCK/SCAR 
IN-PIT WASTE ROCK 
WALL ROCK 
WALL ROCK 
SCAR ABOVE PIT 
SCAR RUBBLE 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
DEVELOPMENT ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
WASTE ROCK 
DEVELOPMENT ROCK 
OUTWASHflVIUD LOW 
FILL MATERIAL 
FOUNDATION FILL 
SCAR MATERIAL 

il iFIELD 
l i i p H . 

2.98 
>6 
>6 

ND 
5 

3.6 
4.1 

6.96 
4.3 

6.81 
7 

>6.3 
3.2 

2.83 
6.3 
6.5 

2.97 
>6 

>7.1 
>6.1 

>6 
>6.3 

>6 
>6.1 
>6.1 
2.68 
3.18 
2.7 

2.64 
4.13 

>6 
2.59 
2.79 
3.41 
2.1 

FIELD 
TDS 

1830 
ND 
ND 
ND 
70 

>2000 
670 
140 
810 
200 
140 
200 

>2000 
>2000 

120 
120 

1480 
40 
30 

590 
360 
530 
260 
210 

30 
1380 
770 

1090 
1820 

>2000 
810 
880 

>2000 
1560 
1920 

S(T) 
% 
1.43 
1.88 
0.38 
3.04 
1.72 
2.87 
0.67 
0.20 
1.83 
1.88 
0.61 
1.16 
3.56 
2.58 
1.75 
0.67 
3.38 
0.39 
0.44 
1.45 
1.41 
0.44 
0.52 
1.23 
1.66 
1.66 
1.32 
2.70 
2.68 
2.01 
0.55 
1.37 
2.41 
2.25 
3.64 

S(S04i 

0.93 
1.20 
029 
2.58 
1.19 
2.03 
0.47 
0.14 
1.17 
1.31 
0.37 
0.88 
3.12 
2.09 
1.14 
0.46 
225 
0.14 
0.32 
1.19 
1.12 
0.29 
0.24 
0.94 
1.54 
1.32 
1.12 
1.92 
2.08 
1.77 
0.35 
1.14 
2.13 
2.22 
3.48 

SULFIDE 
iiiiilS'S 

0.50 
0.68 
0.09 
0.46 
0.53 
0.84 
0.20 
0.06 
0.66 
0.57 
0.24 
028 
0.44 
0.49 
0.61 
021 
1.13 
025 
0.12 
0.26 
029 
0.15 
028 
029 
0.12 
0.34 
0.20 
0.78 
0.60 
0.24 
020 
023 
028 
0.03 
0.16 

AP 

15.63 
21.25 
2.81 

14.38 
16.56 
2625 
625 
1.88 

20.63 
17.81 
7.50 
8.75 

13.75 
15.31 
19.06 
6.56 

35.31 
7.81 
3.75 
8.13 
9.06 
4.69 
8.75 
9.06 
3.75 

10.63 
625 

24.38 
18.75 
7.50 
6.25 
7.19 
8.75 
0.94 
5.00 

NP 

13.68 
37.53 
27.08 

0.00 
16.23 
0.00 
0.00 

36.30 
0.00 

36.85 
19.35 
36.58 
0.00 
0.00 

33.60 
32.80 
7.53 

22.60 
47.68 
35.25 
35.80 
32.35 
38.83 
24.88 
6.58 
6.35 
4.63 
3.45 
321 

13.74 
27.47 

0.00 
0.00 
027 
0.00 

NNP 

-1.95 
16.28 
2427 

-14.38 
-0.33 

-2625 
-6.25 
34.43 

-20.63 
19.04 
11.85 
27.83 

-13.75 
-15.31 
14.54 
2624 

-27.78 
14.79 
43.93 
27.13 
26.74 
27.66 
30.08 
15.82 
2.83 

-428 
-1.62 

-20.93 
-15.54 

624 
21.22 
-7.19 
-8.75 
-0.67 
-5.00 

NP/AP 

0.88 
1.77 
9.63 
0.00 
0.98 
0.00 
0.00 

19.36 
0.00 
2.07 
2.58 
4.18 
0.00 
0.00 
1.76 
5.00 
021 
2.89 

12.71 
4.34 
3.95 
6.90 
4.44 
2.75 
1.75 
0.60 
0.74 
0.14 
0.17 
1.83 
4.40 
0.00 
0.00 
0.29 
0.00 

Mean 
Median 
Minimum 
Maximum 
N 

2.54 
2.70 
2.70 
7.00 
35 

516 
200 
200 

1920 
35 

1.65 
1.66 
1.66 
3.64 
35 

1.28 
1.17 
1.17 
3.48 
35 

0.37 
0.28 
0.28 
1.13 
35 

11.44 
8.75 
8.75 

35.31 
35 

17.16 
13.74 
13.74 
47.68 

35 

5.72 
2.83 
2.83 

43.93 
35 

1.50 
1.57 

ND = no data 
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Sample 
Number 

1 
2 
9 

10 
14 
15 
24 
26 
27 
29 
35 
36 
41 
42 
43 
44 
51 
52 
57 
59 
60 
61 
68 
69 
71 
73 
78 
80 
84 
85 
86 
88 
94 

hcl 
hc2 
hc3 
hc4 
hc5 
hc6 
hc7 

Sample 
Weight 

(g) 
500 
400 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

i i i i i i i i i i i 
volume 

•mmM2Qmm 
(mL) 

1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 
1500 

I^BwiiiiiiiBi iiiiiiiii^iiiiiiiiliiiiil 
mmmimmmmmmmmmimm 
iiil3:^Hrii 

3.73 
3.16 
2.61 
3.65 
6.95 
3.22 
2.76 
5.58 
3.63 
6.92 
3.22 
3.07 
2.92 
3.23 
5.68 
6.15 
5.95 
5.70 
2.97 
3.02 
3.48 
2.99 
6.89 
3.01 
3.11 
4.33 
7.45 
3.22 
3.38 
4.34 
5.00 
5.11 
5.22 
4.01 
3.08 
4.09 
6.75 
3.83 
4.01 
3.83 

^mmm 
3.89 
3.08 
2.49 
3.63 
6.47 
3.12 
2.54 
6.63 
3.57 
7.02 
3.14 
2.98 
2.76 
3.10 
5.50 
6.65 
5.94 
6.19 
2.89 
2.95 
3.39 
2.91 
6.99 
2.83 
2.92 
4.44 
7.79 
3.08 
3.30 
4.36 
5.22 
5.21 
4.78 
3.97 
2.97 
4.06 
6.95 
3.80 
3.97 
3.80 

Conductivity 
(uS/cm) 

3Hr 
785 

2130 
4980 
252 

12 
998 

3200 
83 

648 
184 

2380 
2170 
1272 
1400 

17 
9 

997 
1000 
2290 
1717 
1485 
1177 

19 
712 

3320 
143 
589 

2640 
2820 
2380 

192 
259 

60 
2270 
2580 

59 
42 

2350 
835 

1517 

24 Hr 
834 

2520 
5500 
314 

19 
1203 
3850 

160 
903 
277 

2980 
2770 
1707 
2760 

59 
18 

1287 
1522 
2520 
2120 
2160 
1584 

29 
1043 
4010 

193 
790 

2800 
3690 
2510 

262 
311 

93 
2250 
2740 

72 
58 

2250 
1048 
1799 

Redox 
{mV> 

503 
578 
548 
505 
340 
508 
545 
501 
537 
471 
585 
536 
584 
574 
409 
287 
481 
422 
561 
585 
549 
580 
265 
605 
500 
369 
368 
511 
542 
329 
339 
344 
295 
505 
606 
520 
329 
491 
493 
508 

Mean 
Median 
Minimum 
Maximum 

4.28 
3.78 
2.61 

7.45 

4.28 
3.80 
2.49 

7.79 

1299 
999 

9 
4980 

1575 
1405 

18 
5500 

478 
505 
265 
606 
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Sample 
Number 

1 
2 
9 

10 
14 
15 
24 
26 
27 
29 
35 
36 
41 
42 
43 
44 
51 
52 
57 
59 
60 
61 
68 
69 
71 
73 
78 
80 
84 
85 
86 
88 
94 

hcl 
hc2 
hc3 
hc4 
hc5 
hc6 
hc7 

O/l U » -

Alkalinity 
(mg/L 

CaC03) 
0.0 
0.0 
0.0 
0.0 
3.0 
0.0 
0.0 

48.0 
0.0 

42.0 
0.0 
0.0 
0.0 
0.0 
4.0 
3.5 

14.0 
22.0 

0.0 
0.0 
0.0 
0.0 
4.5 
0.0 
0.0 
0.0 

36.0 
0.0 
0.0 
0.0 
2.0 
1.5 
0.0 
0.0 
0.0 
0.0 
9.0 
0.0 
0.0 
0.0 

Acidity 
(mg/L CaC03) 

pH4.5 
7.0 

90.0 
735.0 

11.5 
0.0 

100.0 
722.0 

0.0 
42.2 

0.0 
139.7 
513.8 
158.0 
147.6 

0.0 
0.0 
0.0 
0.0 

510.0 
242.4 

52.7 
115.9 

0.0 
116.0 

3030.0 
0.0 
0.0 

125.0 
1222.6 

0.0 
0.0 
0.0 
0.0 

10.0 
145.0 

3.0 
0.0 

10.0 
5.0 

15.0 

pH8.3 
41.0 

240.0 
2660.0 

43.5 
2.0 

295.0 
1163.0 

7.9 
79.1 
2.6 

524.4 
1148.9 
266.0 
308.3 

2.6 
2.0 
5.3 
5.3 

945.0 
592.9 
184.5 
226.6 

0.5 
219.0 

4150.0 
12.5 
2.0 

515.0 
2113.3 

100.1 
10.5 
9.5 
7.9 

125.0 
315.0 

9.0 
3.0 

50.0 
46.0 

110.0 

Al 
mg/L 

4.59 
26.8 
297 

4.23 
<0.20 

39.9 
76.9 

<0.20 
7 2 

<0.20 
59.2 
126 

15.5 
36.4 
1.04 

<0.20 
<0.20 
<0.20 

133 
84.5 
20.4 
14.3 
0.27 

19 
771 

0.96 
<0.20 

84.1 
361 

14 
0.27 
0.71 

<0.20 
21.3 
35.8 
0.33 

<0.20 
7.33 
6.38 
16.9 

: • : • : • : • : • : • : • : • : • : • : • : - : • : • : • : • : - : • : • ; • > : - . • ; : • : • : • : : > 

iiiiiiii 
i i i i f i c i / p i i i i i i l i f e i i 
mmmmmmmii 

<0.20 
<0.20 
<0.40 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

iiiiiiii iiiiiiiii • • i l l 
mmmmmmmm 

<0.20 
<0.20 
<0.40 
<0.20 
<0.20 
<0.20 
<0.20 

. <0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
0.35 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

Ba 
mg/L 

< 0.010 
< 0.010 
0.024 
0.036 

< 0.010 
< 0.010 
< 0.010 
0.022 
0.015 
0.047 

< 0.010 
< 0.010 
< 0.010 
< 0.010 

0.022 
< 0.010 

0.025 
0.045 

< 0.010 
< 0.010 
0.022 

< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 

0.043 
< 0.010 
< 0.010 
< 0.010 
0.035 
0.022 
0.022 

< 0.010 
< 0.010 
0.039 
0.035 

< 0.010 
0.015 

< 0.010 
Mean 
Median 
Minimum 
Maximum 

4.74 
0.00 

0.0 
48.00 

206.74 
10.75 

0.0 
3030.00 

413.60 
89.59 

0.5 
4150.00 

57.20 
10.67 
<0.20 

771.00 

<0.20 
<0.20 
<0.20 
<0.20 

0.01 
<0.20 
<0.20 
0.35 

0.018 
< 0.010 
< 0.010 

0.047 
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Sample 
Number 

1 
2 
9 

10 
14 
15 
24 
26 
27 
29 
35 
36 
41 
42 
43 
44 
51 
52 
57 
59 
60 
61 
68 
69 
71 
73 
78 
80 
84 
85 
86 
88 
94 

hcl 
hc2 
hc3 
hc4 
hc5 
hc6 
hc7 

Be 
mg/L 

0.006 
< 0.005 

0.54 
< 0.005 
< 0.005 

0.017 
0.011 

< 0.005 
0.005 

< 0.005 
0.007 
0.056 
0.006 

< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
0.023 
0.017 

< 0.005 
< 0.005 
< 0.005 
0.005 
0.028 

< 0.005 
< 0.005 
0.022 
0.028 
0.082 

< 0.005 
< 0.005 
< 0.005 
0.007 

< 0.005 
< 0.005 
< 0.005 
< 0.005 
0.005 
0.009 

Bi 
mg/L 

<0.10 
<0.10 
0.32 

<0.10 
<0.10 
<0.10 
0.15 

<0.10 
<0.10 
<0.10 

0.1 
02 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
0.18 
0.13 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
0.15 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

B 
mg/L 

<0.10 
<0.10 
<0.20 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

Cd 
mg/L 

< 0.010 
< 0.010 
0.626 

< 0.010 
< 0.010 
0.017 

< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 

0.028 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
0.017 
0.015 

< 0.010 
< 0.010 
< 0.010 
< 0.010 
0.031 

< 0.010 
< 0.010 
0.012 

< 0.010 
0.037 

< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 

Ca 
mg/L 

139 
468 
479 
18.8 

0.982 
89.5 
523 

22.3 
138 

35.5 
514 
208 
177 
547 

2.67 
1.78 
295 
350 
161 
139 
427 
156 

2.27 
16.5 
28.3 
18.1 
167 
568 
326 
569 

23.8 
29.3 
3.55 
571 
603 
1.81 
6.16 
578 
218 
396 

i W i i i W i i i 

IIPII 
l i i i i ip i i i i 

< 0.015 
< 0.015 

0.16 
< 0.015 
< 0.015 
< 0.015 
0.208 

< 0.015 
< 0.015 
< 0.015 
0.054 
0.118 
0.015 
0.025 

< 0.015 
< 0.015 
< 0.015 
< 0.015 
0.104 
0.063 

< 0.015 
0.017 

< 0.015 
0.065 
0.037 

< 0.015 
< 0.015 
< 0.015 

0.08 
< 0.015 
< 0.015 
< 0.015 
< 0.015 
< 0.015 
< 0.015 
< 0.015 
< 0.015 
< 0.015 
< 0.015 
< 0.015 

iiiiiiiii ii«ii 
sspmg/iissw: 

Iiiiiiii 0.043 
0.05 

0.682 
0.021 

< 0.015 
0.146 
0.192 

< 0.015 
0.049 

< 0.015 
0.191 
0.487 
0.091 
0.072 

< 0.015 
< 0.015 
< 0.015 
< 0.015 
0.709 
0.481 
0.052 
0.068 

< 0.015 
0.249 
0.078 
0.015 

< 0.015 
0.19 
1.01 

0.087 
< 0.015 

0.067 
< 0.015 

0.027 
0.056 

< 0.015 
< 0.015 
0.015 
0.035 
0.075 

•iPiil 
P i i i s s l g i l l 

mg/L 
•:^o^;;v;>::o:-:w.v:-:-;->;-:-:-:-xi 

iiiiiiiiii 0.506 
0.534 

10.9 
0.121 
0.051 
0.47 

0.472 
< 0.010 
0.323 

< 0.010 
0.759 

5.54 
0.618 

1.6 
0.06 

< 0.010 
0.01 

< 0.010 
2.03 
1.48 

0.645 
0.644 
0.02 

0.504 
16.4 

0.036 
< 0.010 

5.93 
1.62 
1.61 

0.095 
0.052 
0.493 
0.151 
0.315 
0.022 
0.523 
0.076 
0.077 
0.122 

Mean 
Median 
Minimum 
Maximum 

0.025 
0.005 

< 0.005 
0.540 

0.11 
<0.10 
<0.10 
0.32 

<0.10 
<0.10 
<0.10 
<0.10 

0.028 
< 0.010 
< 0.010 

0.626 

225 
159 

1 
603 

0.034 
< 0.015 
< 0.015 

0.208 

0.136 
0.050 

< 0.015 
1.010 

1.37 
0.397 

< 0.010 
16.40 
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Sample 
Number 

1 
2 
9 

10 
14 
15 
24 
26 
27 
29 
35 
36 
41 
42 
43 
44 
51 
52 
57 
59 
60 
61 
68 
69 
71 
73 
78 
80 
84 
85 
86 
88 
94 

hcl 
hc2 
hc3 
hc4 
hc5 
hc6 
hc7 

Fe 
mg/L 

0.053 
6.05 
203 

0.113 
0.119 
2.69 
221 

< 0.030 
0.223 

< 0.030 
5.6 

30.3 
21.6 
5.34 

0.662 
0.036 

< 0.030 
< 0.030 

17 
112 

0.693 
9.09 

0.184 
9.57 
5.69 

0.064 
< 0.030 

4.39 
2.78 

0.187 
0.264 

< 0.030 
0.227 
0.055 

12.7 
< 0.030 
0.088 
0.19 

0.049 
0.116 

Pb 
mg/L 

< 0.050 
< 0.050 

0.24 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
0216 

< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 
< 0.050 

Ll 
mg/L 

< 0.015 
0.028 
0.638 
0.018 

< 0.015 
0.043 
0.14 

< 0.015 
0.019 

< 0.015 
0.173 
0.251 
0.067 
0.059 

< 0.015 
< 0.015 
< 0.015 
< 0.015 
0.548 
0.358 
0.039 
0.079 

< 0.015 
0.107 
0.335 

< 0.015 
< 0.015 

0.11 
0.18 

0.023 
< 0.015 
< 0.015 
< 0.015 
0.019 
0.029 

< 0.015 
< 0.015 
< 0.015 
< 0.015 
< 0.015 

Mg 
mg/L 

5.56 
122 
194 

5.55 
0.261 

36.2 
90.5 

0.719 
4.43 
1.61 
86.9 
119 
24 

22.2 
0.564 
0.303 
4.16 
5.87 
125 

83.6 
14.3 
20.9 

0.438 
19.4 
30.2 
4.69 
2.04 
31.6 
147 
13 

5.67 
6.53 

0.937 
1.18 
19.1 

0.241 
1.26 
8.1 

4.99 
24.9 

Mn 
mg/L 

3.44 
1.19 
517 
1.69 

0.022 
20.5 
8.12 

0.032 
0.825 
0.006 

1.53 
38.7 
1.31 
1.97 

0.037 
0.019 
0.029 
0.062 
8.38 
5.58 

0.775 
0.795 
0.015 
21.8 
2.81 
3.15 
0.02 
6.66 
11.4 
821 

0.064 
18.5 

0.156 
0.68 
1.21 

0.032 
0.021 
0.706 
2.04 
5.58 

Mo 
mg/L 

< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 

0.473 
< 0.030 
0.872 

< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 

0.954 
1.87 

< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 

2.78 
< 0.030 
< 0.030 

1.18 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 
< 0.030 

Ni 
mg/L 

0.051 
0.078 
0.712 
0.041 

< 0.020 
0.336 
0.468 

< 0.020 
0.073 

< 0.020 
0.414 
0.854 
0.165 
0.13 

< 0.020 
< 0.020 
< 0.020 
< 0.020 

0.79 
0.521 
0.101 
0.122 

< 0.020 
0.639 
0.24 

0.042 
< 0.020 
0.443 
2.32 

0.099 
< 0.020 

0.059 
< 0.020 

0.074 
0.093 

< 0.020 
< 0.020 

0.032 
0.1 

0.215 

s i i i i i i i i i i i 
<0.30 
<0.30 
<0.60 
<0.30 
<0.30 
<0.30 
5.62 

<0.30 
<0.30 
<0.30 
<0.30 
0.49 

<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
0.34 

<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 

1.26 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 

Mean 
Median 
Minimum 
Maximum 

14.29 
0.225 

< 0.030 
221 

0.059 
< 0.050 
< 0.050 

0.24 

0.089 
0.019 

< 0.015 
0.638 

29.48 
7.32 
0.241 

194 

17.38 
1.26 
0.006 

517 

0.229 
0.030 

< 0.030 
2.78 

0.24 
0.08 

< 0.020 
2.32 

0.47 
<0.30 
<0.30 
5.62 
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Iiiiiiiiiiiiii isiipiii 
iiiiiili 

1 
2 
9 

10 
14 
15 
24 
26 
27 
29 
35 
36 
41 
42 
43 
44 
51 
52 
57 
59 
60 
61 
68 
69 
71 
73 
78 
80 
84 
85 
86 
88 
94 

hcl 
hc2 
hc3 
hc4 
hc5 
hc6 
hc7 

K 
mg/L 

<2.0 
<2.0 
<4.0 
<2.0 
<2.0 
<2.0 
<2.0 
2.8 

<2.0 
6.9 

<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 

4 
82 

<2.0 
<2.0 
20.8 
<2.0 
2.1 

<2.0 
15.9 
32 
4.3 

<2.0 
<2.0 
2.8 
6.4 

<2.0 
<2.0 

2 
<2.0 
2.9 
4.8 
4.5 
4.4 
3.1 

'Se ••••" 
mg/ i . 

<0.20 
<0.20 
<0.40 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

i i i i i i i i i i i i i i 
mmmmmmiii 
mmm^mmm 
•mmmMmmm 
• : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • : • « : • ; • : • : • : • : • : • : • : - : 

mg/L 
iii i;i:i;i i isiii i 
•iimmmmmm 1.55 

1.63 
8.74 
2.09 

2.8 
1.85 
1.58 

0.601 
2.77 
1.18 
2.75 
1.72 
3.4 

2.53 
4.15 
1.81 
1.97 
1.96 
2.17 
2.96 
2.32 
3.59 
3.39 
3.03 
0.98 
1.73 
1.82 
1.68 
2.79 
2.53 
3.63 
1.23 
2.56 
3.29 
1.92 
1.88 
4.73 
1.68 
2.6 

2.15 

•IS 
i i i img /L i i i iiiiiiiiiii 

<0.015 
<0.015 
<0.030 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

Na-.' '̂•• 
mg/L 

<2.0 
<2.0 
<4.0 
2.3 

<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
<2.0 
44.9 
<2.0 
<2.0 
<2.0 
<2.0 
30.1 
3.7 
2.3 
6.9 

<2.0 
<2.0 
<2.0 
<2.0 

5.3 
<2.0 
<2.0 

mmmmmmmm 
mmmimimmm 

iiiiiiiiii 
;i;i;i;ii::mg/!i:i;ii;ii 

0.165 
0.15 
0.81 

0.078 
0.012 

0.05 
0.574 

0.45 
0.129 

1.69 
0.093 
0.055 
0.164 
0.248 

0.02 
0.024 

1.09 
3.68 

0.039 
0.033 
0.081 
0.065 

0.02 
0.031 
0.428 
0.053 

1.53 
0.185 
0.015 

0.3 
0.15 

0.149 
0.015 
0.732 
0.108 
0.018 
0.035 
0.269 
0.384 
0.789 

Tl 
mg/L 

<0.10 
<0.10 

0.33 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

i i i i i i i i i i i i i i i i 
iiiiiiiiii 
i i i i i i i i i i 
i»i?9lii 
mmmmmmmm <0.30 

<0.30 
<0.60 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 
<0.30 

Mean 
Median 
Minimum 
Maximum 

3.7 
2.0 

<2.0 
20.8 

<0.20 
<0.20 
<0.20 
<0.20 

2.49 
2.16 
0.60 
8.74 

<0.015 
<0.015 
<0.015 
<0.015 

4.1 
2.0 

<2.0 
44.9 

0.373 
0.139 
0.012 
3.68 

0.11 
<0.10 
<0.10 

0.33 

<0.30 
<0.30 
<0.30 
<0.30 
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mmmmmmmm 
iisaimpiiiiii 
iiiiiili 
i i i i i i i i i i i i i i i i 

1 
2 
9 

10 
14 
15 
24 
26 
27 
29 
35 
36 
41 
42 
43 
44 
51 
52 
57 
59 
60 
61 
68 
69 
71 
73 
78 
80 
84 
85 
86 
88 
94 

hcl 
hc2 
hc3 
hc4 
hc5 
hc6 
hc7 

mm mm 

i i i 

i l l 

i i i i i i i iss ammmmii 

llillll 
Wikm 
i i i i i i i i i i 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 

0.021 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 

i i i i i i i i i i i i i i i i 

x > : x - : o : - ; v : - : - . . •«••• : - : - : . ; . : ; . ; . ; . : . : • : 

lilllll 
i i i i i i i i i i i i i i i i 

<0.10 
<0.10 
<0.20 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

iiii 
•iSSS; 
i i-mi 
mmii 
m m 

sisi*pi5iHis:i;is 

ilill 
;i:i:i:ii:isis« 
mmmmmm 

<0.030 
<0.030 
<0.060 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 
<0.030 

'MM 
iiiBi 
i i i i i i i i i i i i i i i i 

0.323 
0.255 

81 
0.457 
0.025 
4.67 
1.34 

< 0.005 
0.12 

0.009 
0.233 
6.39 

0.134 
0.442 
0.052 

0.06 
0.014 

< 0.005 
3.26 
2.34 

0.204 
0.091 
0.006 

0.9 
9.98 

0.413 
0.01 
2.84 
1.82 
8.03 

0.091 
0.188 
0.046 
0.113 
0.399 
0.021 
0.06 

0.076 
0.323 
0.645 

Mean 
Median 
Minimum 
Maximum 

0.010 
0.010 

< 0.010 
0.021 

<0.10 
<0.10 
<0.10 
<0.10 

<0.030 
<0.030 
<0.030 
<0.030 

3.18 
0.219 

< 0.005 
81.0 
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INTENSIVE WATER QUALITY SURVEY OF THE PERENNIAL STREAMS 
IN HIDALGO COUNTY, NEW MEXICO, MAY 4-5, 1992 

Introduction 

During the week of May 4, 1992, the Surveillance and Standards Section 
conducted an intensive water quality survey of four perennial streams in 
Hidalgo County. The streams are Double Adobe Creek, Clanton Draw, Cloverdale 
Creek and Skeleton Canyon. All of these streams are currently unclassified. 

W_ater Quality Standards 

Water quality standards for these four streams are set forth in section 1-102 
of the New Mexico water quality standards (NMWQCC 1991). There are no 
designated uses for these streams; however, the use-specific numeric standards 
in section 3-101 are applicable to any attainable use in these stream reaches. 

Methods 

Water quality sampling methods were in accordance with the Quality Assurance 
Project Plan for Water Quality Management Programs (NMED 1991). 

Sampling Stations 

The STORET identification codes and locations of stations selected for this 
survey are given below. A map of the study area is presented in Fig. 1. 

STORET Code Location 

SWCANC.TDAC10 Double Adobe Creek 

SWCANC.TCLD20 Clanton Draw near Gray Ranch headquarters 

SWCANC.TCDC30 Cloverdale Creek 

LCRSSC.TSCC05 Skeleton Canyon Creek 

Water Qualitv Assessment 

Water quality data collected during this survey are available on STORET and can 
be retrieved using the selector A=21NMEX and the restrictor IS=923501. 
Parametric coverage and survey data are provided in Table 1. 

Double Adobe Creek drains the central Animas Mountains and flows to the 
northwest to join the ephemeral Animas Creek. During the survey this stream 
was warm, clear, slightly alkaline with high levels of dissolved oxygen and low 
levels of nutrients and chemical constituents. Results of analyses for 
dissolved metals have not been received at the time this report was prepared. 

Clanton Draw drains the eastern face of the Peloncillo Mountains and flows 
eastward to Animas Creek. The upper third of this stream flows through the 
Coronado National Forest and the lower reach flows through the Gray Ranch. 
Clanton Draw supports a warmwater fishery, numerous waterfowl and a lush 
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Figure 1. Sampling stations on Double Adobe Creek, Clanton Draw, 
Cloverdale Creek and Skeleton Canyon, 1992. 



riparian habitat. During the survey this stream was warm and slightly alkaline 
with high levels of dissolved oxygen and low levels of chemical constituents. 
Total phosphorus and the nitrogen species were somewhat elevated. The water 
had a low turbidity but was yellow-brown in color. The color and elevated 
nutrients apparently were due to enrichment from the numerous small marshes 
upstream from the sampling station and one larger man-made impoundment and 
wetland. Samples for determination of organochlorine pesticide levels were 
collected at this station to ensure compliance with the water quality standards 
for chlordane. All results were less than the minimum quantification levels. 
Results of analyses for dissolved metals have not been received at the time 
this report was prepared. 

Cloverdale Creek drains the southern end of the Peloncillo Mountains and 
disappears into the valley drained by the ephemeral Animas Creek. The 
perennial reach of this stream flows through the Coronado National Forest and 
private inholdings. During the survey this stream was warm and slightly 
alkaline with high levels of dissolved oxygen and low levels of nutrients and 
chemical constituents. The turbidity was slightly elevated and the water had a 
milky turquoise color. Results of analyses for dissolved metals have not been 
received at the time this report was prepared. 

Skeleton Canyon Creek drains the northern Peloncillo Mountains through the 
colorful Skeleton Canyon. It flows to the west through the Coronado National 
Forest into Arizona. During the survey the stream was warm, slightly alkaline 
and moderately clear with a moderately high dissolved oxygen and low levels of 
nutrients and chemical constituents. Results of analyses for dissolved metals 
have not been received at the time this report was prepared. 

Double Adobe Creek and the lower reaches of Clanton Draw and Cloverdale Creek 
flow through private ranch land and are essential livestock and wildlife 
watering streams. Since they are not currently open to the general public, 
they are probably adequately protected under the general standards. Skeleton 
Canyon Creek and the upper reaches of Clanton Draw and Cloverdale Creek are 
contained in the Coronado National Forest and are open to' recreational use, 
although there are currently few pressures on these watercourses from 
recreational use, road cuts or discharges. During this survey these streams 
met the standards for limited warmwater fishery. The microbiological quality 
of these streams is unknown, since samples for fecal coliform bacteria could 
not be collected and transported to the SLD in Albuquerque within the six-hour 
time limit. 

Water quality Standards Revisions 

It is recommended that the description for water quality segment 2-501 be 
modified as follows to include these streams: 

2-501. The main stem of the Gila River from the New Mexico-Arizona line 
upstream to State Highway 464 in Red Rock, and perennial reaches of streams in 
Hidalgo County. 



Table 1. Nat«r quality data eo11*ct«d froa Clanton Draw and Double Adobe. Cloverdale and Skeletcm Canyon creeke. May 4-5. 1992. 

PAQE: 1 

STORET RETRIEVAL DATE 93/03/01 
SWCANC.TDAC10 SHCANCTDAC10 D0UBLEAD08E 
31 38 22.0 108 4S 19.0 4 
DOUBLE ADOBE CREEK 
35023 NEW MEXICO HIDALQO 
21NMEX 920613 15040003 
SURFACE SAMPLES 1567 METERS ELEVATION 

PQMsRET 

Double Adobe Creek 

o> 

DATE 
FROM 
TO 

705/0-

DATE 
FROM 
TO 

TIME 
OF 
DAV 

1 1605 

TIME 
OF 
DAY 

MEDIUM 

WATER 

MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

9HK 
OR 
DEPTH 
(FT) 

00010 
WATER 
TEMP 
CENT 

19.2 

00630 
N02ftN03 
M-TOTAL 
MO/L 

00095 
CNDUCTVY 
AT 25C 

MICROMHO 

151 

00610 
NH34̂ NH4-
N TOTAL 
MO/L 

00300 
DO 

MQ/L 

7.7 

00640 
T INORQ. 
NITROQEN 
MO/L N 

00400 
PH 

9U 

7.83 

00625 
TOT KJEL 

N 
MO/L 

82079 
TURBIDTY 
LAB 

NTU 

2.8 

00605 
ORQ N 
N 
MO/L 

70300 
RESIDUE 
DISS-180 
C MQ/L 

132 

00600 
TOTAL N 

N 
MQ/L 

00530 
RESIDUE 
TOT NFLT 
MQ/L 

3K 

00410 
T ALK 
CAC03 
MO/L 

00665 
PHOS-TOT 

MQ/L P 

.120 

00440 
HC03 ION 
HC03 
NQ/L 

00900 
TOT HARD 
CAC03 
MQ/L 

47 

00945 
SULFATE 
904-TOT 
MO/L 

00612 
UN-IONZD 
NH3-N 
MQ/L 

<0.002 

00940 
CHLORIDE 
TOTAL 
MQ/L 

92/05/04 1605 WATER .05 .100K .150 .180 .0800 .230 26 31 32 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

00915 
CALCIUM 
CA.DISS 
MQ/L 

00929 
HQNSIUM 
MO,DISS 
MQ/L 

92/05/04 1605 WATER 14.0 3.0 

00930 00935 00680 
SODIUM PTSSIUM T ORQ C 
NA.DISS K,DI33 C 
MQ/L MQ/L MQ/L 

9.00 2.00 

01106 01000 
ALUMINUM ARSENIC 
AL.DISS AS,DISS 
UQ/L UQ/L 

5.0 

01005 01010 01020 
BARIUM BERYLIUM BORON 
BA.DISS BE,DISS B.OISS 
UO/L UQ/L UG/L 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

01025 
CADMIUM 
CD,DISS 
UQ/L 

01030 
CHROMIUM 
CR,DI9S 
UQ/L 

01035 
COBALT 
CO,DISS 
UQ/L 

01040 
COPPER 
CU,DISS 
UQ/L 

01046 
IRON 

FE.DISS 
UQ/L 

01049 
LEAD 

PB.DISS 
UQ/L 

82037 
MQ 

DISS MQ 
UQ/L 

01056 
HANQNESE 
MN.DISS 
UO/L 

71900 
MERCURY 
HO,TOTAL 
UQ/L 

01060 
MOLY 

MO,DISS 
UQ/L 

92/05/04 1605 WATER .5K 

REMARK CODES: C - calculated value, K - actual value IB less than value shown, J - estimated value 



STORET RETRIEVAL DATE 93/03/01 
SWCANC.TCLD20 SWCANCTCLD20 CLANTONDRAW 
31 32 03.0 108 52 30.0 4 
CLANTON DRAW AT GRAY RANCH HEADQUARTERS 
35023 NEW MEXICO HIDALQO 
21NMEX 920613 15040003 
SURFACE SAMPLES 1547 METERS ELEVATION 

PQMsRET PAQE: 

Clanton Draw at Qray Ranch Headquarters 

DATE TIME 
FROM OF 
TO DAY 

SMK 
OR 

DEPTH 
MEDIUM (FT) 

92/05/04 1110 WATER 

SMK 
DATE TIME OR 
FROM OF DEPTH 
TO OAV MEDIUM (FT) 

00010 
WATER 
TEMP 
CENT 

17.8 

00630 
N02AN03 
N-TOTAL 

MQ/L 

00095 
CNDUCTVY 
AT 29C 

MICROMHO 

133 

00610 
NH3«NH4-
N TOTAL 

MQ/L 

00300 
DO 

MQ/L 

7.7 

00640 
T INORQ. 
NITROQEN 
MQ/L N 

00400 
PH 

SU 

7.55 

00625 
TOT KJEL 

N 
MO/L 

82079 
TURBIDTY 

LAB 
NTU 

1.1 

00605 
ORQ N 

N 
MO/L 

70300 
RESIDUE 
DISS-180 
C MQ/L 

122 

00600 
TOTAL N 

N 
MO/L 

00530 
RESIDUE 
TOT NFLT 

MQ/L 

7 

00410 
T ALK 
CAC03 
MQ/L 

00665 
PHOS-TOT 

MQ/L P 

.220 

00440 
HC03 ION 

HC03 
HQ/L 

00900 
TOT HARD 
CAC03 
MQ/L 

42 

00945 
SULFATE 
304-TOT 

MQ/L 

00612 
UN-IONZD 
NH3-N 
MQ/L 

0.002 

00940 
CHLORIDE 

TOTAL 
MQ/L 

92/05/04 1110 WATER .04K ,150 , 19C .570 .420C .61C 41 50 12 5K 

SMK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

00915 
CALCIUM 
CA,DISS 

MQ/L 

00925 
MQNSIUM 
MQ.OISS 

MQ/L 

00930 
SODIUM 

NA.OISS 
MO/L 

00935 
PTSSIUM 
K.DISS 
MQ/L 

00660 
T ORQ C 

C 
MQ/L 

01106 
ALUMINUM 
AL.DISS 
UQ/L 

01000 
ARSENIC 
A3.DISS 

UQ/L 

01005 
BARIUM 

BA.DISS 
UQ/L 

01010 
BERYLIUM 
BE.DISS 

UG/L 

01020 
BORON 
B.OISS 
UQ/L 

92/05/04 1110 WATER 12.0 3.0 5.00 3.00 10.0 

SMK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

01029 01030 01035 
CADMIUM CHROMIUM COBALT 
CD,DISS CR.DISS CO,DISS 
UQ/L UQ/L UQ/L 

01040 
COPPER 
CU.DISS 

UQ/L 

01046 
IRON 

FE.DISS 
UQ/L 

01049 
LEAD 

PB,DI33 
UQ/L 

62037 
MQ 

DISS MQ 
UQ/L 

01056 
MANQNE3E 
MN.DISS 

UQ/L 

71900 
MERCURY 
HQ,TOTAL 

UQ/L 

01060 
MOLY 

MO,DISS 
UQ/L 

92/05/04 1110 WATER .5K 

REMARK CODES: C - calculated value. K - actual value Is less than value shoMn, J - estimated value 



STORET RETRIEVAL DATE 93/03/01 
SWCANC.TCLD20 SWCANCTCLD20 CLANTONDRAW 
31 32 03.0 108 52 30.0 4 
CLANTON DRAW AT GRAY RANCH HEADQUARTERS 
35023 NEW MEXICO HIDALQO 
21NHEX 920613 15040003 
SURFACE SAMPLES 1547 METERS ELEVATION 

PQMsRET PAQE: 

Clanton Draw at Gray Ranĉ h Headquarters 

OATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

39330 
ALORZN 

TOT UQ/I 

92/05/04 1110 WATER .100K 

39337 39338 34259 39340 39348 39810 39360 39369 39370 
ALPHABHC BETA BHC OELTABHC OAMMABHC A-CHLRDN Q-CHLRDN ODD ODE DDT 

LINDANE WHL SMPL WHL SMPL WHL SMPL WHL SMPL WHL SMPL 
TOTUQ/L TOTUO/L TOTUG/L TOT.UG/L UG/L UQ/L UQ/L UG/L UG/L 

,100K , 100K , 100K , 100K 1.OOOK LOOK , 100K , 100K . 100K 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

39380 82623 82624 39388 39390 82622 78008 
DIELDRIN ENDOSLFN ENDOSLFN ENDOSULN ENDRIN ENDRIN ENDRIN 

-804 TOT BETA TOT WHL SMPL ALDH TOT KETONE 
TOTUa/L REC UO/L REC UQ/L UO/L TOT UQ/L REC UO/L UQ/L 

39700 
HCB 

39410 39420 
HEPTCHLR HPCHLREP 

TOT UQ/L TOTUQ/L TOTUQ/L 

92/09/04 1110 WATER .100K .2K .IK .100K , 100K .2K .20K .160K . 100K .100K 

00 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

SMK 39480 39492 39496 39900 39904 39908 39400 
OR MTHXYCLR PCB-1232 PCB-1242 PCB-1248 PCB-1294 PCB-12eO TOXAPHEN 
DEPTH WHL SMPL 
(FT) UQ/L TOTUb/L TOTUO/L TOTUQ/L TOTUQ/L TOTUG/L TOTUQ/L 

92/05/04 1110 WATER 1.000K 1.OOOK 1.OOOK 1.000K 2.OOOK 2.OOOK 2. OOOK 

REMARK CODES: C - calculated value. K - actual value Is less than value shown, J - estimated value 



STORET RETRIEVAL DATE 93/03/01 
9WCANC.TCDC30 SWCANCTCDC30 CLOVERDALE 
31 26 15.0 108 56 29.0 4 
CLOVERDALE CREEK 
35023 NEW MEXICO HIDALQO 
21NHEX 920613 19080303 
SURFACE SAMPLES 1638 METERS ELEVATION 

PQMsRET 

Cloverdale Creek 

PAQE: 

<o 

OATE 
FROM 
TO 

1/05/0-

DATE 
FROM 
TO 

TIME 
OF 
DAY 

1 1249 

TIME 
OF 
DAY 

MEDIUM 

WATER 

MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

00010 
HATER 
TEMP 
CENT 

20.1 

00630 
N02aN03 
N-TOTAL 
MG/L 

00099 
CHOUCTVY 
AT 25C 

MICROfWO 

100 

00610 
NH34'NH4-
N TOTAL 

MQ/L 

00300 
00 

MQ/L 

8.3 

00640 
T INORQ. 
NITROQEN 
MQ/L N 

00400 
PH 

SU 

7.30 

00625 
TOT KJEL 

N 
MQ/L 

82079 
TURBIDTY 
LAB 

NTU 

12.5 

00605 
ORG N 
N 

HQ/L 

92/05/04 1249 WATER .04K .100K .14C .150 .050C 

70300 00930 
RESIDUE RESIDUE 
DISS-180 TOT NFLT 
C MQ/L MQ/L 

130 7 

. 19C 

00689 
PHOS-TOT 

MQ/L P 

.090 

00900 
TOT HARD 
CAC03 
MQ/L 

31 

20 29 19 

00612 
UN-IONZD 
NH3-N 
MQ/L 

<0.001 

00600 
TOTAL N 

N 
MO/L 

00410 
T ALK 
CAC03 
HQ/L 

00440 
HC03 ION 

HC03 
HQ/L 

00949 
SULFATE 
S04-T0T 

HQ/L 

00940 
CHLORIDE 

TOTAL 
HQ/L 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

00919 
CALCIUM 
CA,DISS 
MQ/L 

00929 
MQNSIUM 
Ma,DISS 

MQ/L 

00930 00939 00680 
SODIUM PTSSIUM T ORG C 
NA,0I3S K.DISS C 
MQ/L MQ/L MG/L 

01106 01000 
ALUMINUM ARSENIC 
AL,DI33 AS.DISS 
UG/L UQ/L 

01005 01010 01020 
BARIUM BERYLIUM BORON 

BA.DISS BE,DISS B.DISS 
UQ/L UQ/L UG/L 

92/05/04 1245 WATER 9.0 2.0 5.00 4.00 4.0 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

01025 
CADMIUM 
CD,DISS 
UQ/L 

01030 
CHROMIUM 
CR.DISS 

UQ/L 

01035 
COBALT 
CO,DISS 

UO/L 

01040 
COPPER 
CU.DISS 

UQ/L 

01046 
IRON 

FE,DISS 
UQ/L 

01049 
LEAD 

PB,DI3S 
UQ/L 

82037 
MO 

DISS MQ 
UQ/L 

01056 
MANGNESE 
MN,DIS3 

UG/L 

71900 01060 
MERCURY MOLY 
HQ,TOTAL MO,DISS 

UQ/L UQ/L 

92/05/04 1245 WATER .5K 

REMARK CODES: C - calculated value. K - actual value Is less than value shown. estimated value 



STORET RETRIEVAL DATE 93/03/01 
LCRSSC.T3CC05 LCRSSCT3CC05 SKELETONCAN 
31 35 12.0 109 00 45.0 4 
SKELETON CANYON CREEK 
35023 NEW MEXICO HIDALQO 
2tNMEX 920613 15040006 
SURFACE SAMPLES 1507 METERS ELEVATION 

PQMsRET 

Skeleton Canyon Creek 

PAQE; 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

92/09/09 1100 WATER 

SMK 
OR 
DEPTH 
(FT) 

00010 
WATER 
TEMP 
CENT 

22.0 

00099 
CNDUCTVY 
AT 250 

MICROMHO 

108 

00300 
DO 

MG/L 

7.0 

00400 
PH 

SU 

7.33 

82079 
TURBIDTY 

LAB 
NTU 

5.4 

70300 00530 
RESIDUE RESIDUE 
DISS-180 TOT NFLT 
C HG/L MG/L 

122 3K 

00665 
PHOS-TOT 

MG/L P 

.090 

00900 00612 
TOT HARD UN-IONZD 
CAC03 NH3-N 
MG/L MQ/L 

43 <0.002 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

SMK 00630 00610 00640 00625 
OR N02aN03 NH3+NH4- T INORQ. TOT KJEL 

DEPTH N-TOTAL N TOTAL NITROQEN N 
(FT) MG/L MG/L MQ/L N MQ/L 

00605 
ORQ N 
N 

MQ/L 

00600 
TOTAL N 

N 
MQ/L 

00410 
T ALK 
CAC03 
MQ/L 

00440 
HC03 ION 
HC03 
MQ/L 

00945 
SULFATE 
304-TOT 

MQ/L 

00940 
CHLORIDE 

TOTAL 
MG/L 

92/05/05 1100 WATER .04K , 100K , 14C .220 .120C .26C 25 30 17 5K 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

00915 
CALCIUM 
CA.DISS 
MG/L 

00925 
MQNSIUM 
MQ.DISS 

MQ/L 

00930 
SODIUM 

NA.DISS 
MQ/L 

00935 
PTSSIUM 
K,DIS3 
MQ/L 

00680 
T ORQ C 

C 
MG/L 

01106 
ALUMINUM 
AL.DISS 
UQ/L 

01000 
ARSENIC 
AS,DISS 

UO/L 

01005 01010 01020 
BARIUM BERYLIUM BORON 
BA.DISS BE,DISS B.DISS 

UQ/L UG/L UG/L 

92/05/05 1100 WATER 14.0 2.0 3.00 4.00 8.0 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

01025 
CADMIUM 
CD,DISS 
UG/L 

01030 
CHROMIUM 
CR.DISS 

UQ/L 

01035 
COBALT 
CO,DISS 

UQ/L 

01040 
COPPER 
CU.DISS 

UG/L 

01046 
IRON 

FE.DISS 
UO/L 

01049 
LEAD 

PB,DISS 
UG/L 

82037 
MG 

DISS MG 
UQ/L 

01056 
MANQNESE 
MN.DISS 

UO/L 

71900 01060 
MERCURY MOLY 
HQ,TOTAL MO,DISS 

UG/L UG/L 

92/05/05 1100 WATER .5K 

REMARK CODES: C - calculated value, K - actual value Is less than value shown, J - estimated value 



INTENSIVE WATER QUALITY SURVEY OF THE GILA RIVER AND ITS TRIBUTARIES 
FROM THE CLIFF DWELLINGS DOWNSTREAM TO VIRDEN, 
CATRON, GRANT AND HIDALGO COUNTIES, NEW MEXICO, 

JUNE 1-3 AND AUGUST 5, 1992 

Introduction 

During the week of June 1, 1992, the Surveillance and Standards Section 
conducted a four-day intensive water quality survey of the Gila River from the 
cliff dwellings downstream to Virden, New Mexico, including the East, Middle 
and West forks. During the week additional samples were collected from Mangus 
and Sapillo creeks. Additional samples were collected from Turkey Creek on 
August 5, 1992. These streams are contained in water quality segments 2-501, 
2-502 and 2-503. 

Water Quality Standards 

Water quality standards for the Gila River and its tributaries are set forth 
in sections 1-102, 2-501, 2-502, 2-503 and 3-101 of the New Mexico water 
quality standards (NMWQCC 1991). Designated uses for segment 2-501, which 
consists of the Gila River from the New Mexico-Arizona line upstream to Red 
Rock, are irrigation, limited warmwater fishery, livestock and wildlife 
watering and primary contact recreation. Designated uses for segment 2-502, 
which contains the Gila River from Red Rock upstream to Gila Hot Springs and 
perennial reaches of its tributaries below the town of Cliff, are industrial 
water supply, irrigation, livestock and wildlife watering, marginal coldwater 
fishery, primary contact recreation and warmwater fishery. Designated uses 
for segment 2-503, which includes the Gila River from Gila Hot Springs 
upstream to the headquarters and perennial reaches of its tributaries at or 
above the town of Cliff, are domestic water supply, high quality coldwater 
fishery, irrigation, livestock and wildlife watering and secondary contact 
recreation. 

Methods 

Water quality sampling methods were in accordance with the Quality Assurance 
Project Plan for Water Quality Management Programs (NMED 1991). 

Sampling Stations 

The names, STORET identification codes and locations of stations selected for 
this survey are given below. A map of the study area is presented in Fig. 2. 

Location 

Gila River at Virden. 

Gila River at Red Rock. 

Mangus Creek at Forest Road 809. 

Gila River at Gila. 

11 

Station 

1 

2 

3 

4 

STORET Code 

GRB501000505 

GRB502001010 

GRB502001515 

GRB502004020 



to 

Figure 2. Map of sampling stations on the Gila River, Including the East, Middle and West forks and 
on Mangus, Turkey and Sapillo creeks, 1992. 



Station 

5 

6 

7 

8 

9 

10 

11 

STORET Code 

GRB503005505 

GRB503006.530 

GRB502007035 

GRB503007540 

GRB502008055 

GRB503009560 

GRB503010570 

Location 

Turkey Creek above Gila River at Forest 
Trail 155. 

Sapillo Creek at Highway 15. 

Gila River below East Fork of the Gila 
River. 

East Fork of the Gila River. 

Gila River below Gila Hot Springs. 

Middle Fork of the Gila River at mouth. 

West Fork of the Gila River above the 
Middle Fork of the Gila River. 

Water Quality Assessment 

Water quality data collected during this survey are available on STORET and 
can be retrieved using the selector A=21NMEX and the restrictor IS=923502. 
Parametric coverage and survey data are provided in Table 2. 

During the period of June 1-4, 1992, stream discharges measured at the USGS 
gage on the Gila River near Gila were 668, 641, 553 and 490 ftVsec and those 
measured at the USGS gage on the Gila River near Red Rock were 855, 779, 673 
and 557 ft'/sec. Results of analyses for dissolved metals for this survey 
have not been received at the time this report was prepared. 

The Gila River near Virden (station 1) was the only station during this 
Intensive water quality survey located in water quality segment 2-501. The 
water here was warm, moderately alkaline and very turbid,'with a relatively 
low level of dissolved oxygen. Nutrients were present in low to moderate 
amounts, as were most other chonical constituents. Samples for determination 
of organochlorine pesticide levels were collected at this station to ensure 
compliance with the water quality standards for chlordane. All results were 
less than the minimum quantification levels. Turbidity levels during t)oth 
sampling trips exceeded the 25 NTU numeric standard for primary contact 
recreation, a designated use for this segment. The primary contact recreation 
use was only partially supported due to turbidity, which ranged from four to 
six times the standard. All other designated uses were attained. 

The Gila River near Red Rock (station 2) was similar in most respects to the 
river at station 1. The water was moderately warm, alkaline and turbid with a 
higher dissolved oxygen content. Nutrients and most other chemical 
constituents were present at low to moderate levels except for total 
phosphorus, which was elevated. Samples for determination of organochlorine 
pesticide levels were collected at this station and all results were less than 
the minimum quantification levels. During two of the sampling runs turbidity 
levels exceeded the 25 NTU numeric standard for primary contact recreation, a 
designated use for this segment. This use was judged to be only partially 
supported while all other designated uses were attained. 
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Mangus Creek (station 3) was warm and moderately alkaline and turbid, with 
high levels of dissolved oxygen. Total phosphorus and most other chemical 
constituents were present in low to moderate amounts. Exceptions were 
nitrates/nitrites, total inorganic nitrogen and total nitrogen, which were 
present in very high levels. Water in sampling wells along Mangus Creek 
generally contain less than 1 mg/l nitrate, which suggests that much of the 
observed nitrate and other nitrogen species originate from surface sources 
(Twedt 1984). The most likely source was grazing cattle, which tend to 
concentrate near springs and seeps, common in the Mangus Creek watershed 
(Pierce 1987). One measurement for turbidity exceeded the 25 NTU numeric 
standard for primary contact recreation, a designated use for this segment. 
This exceedance is not considered to be significant and all other designated 
uses were attained. 

The Gila River at Gila (station 4) was moderately warm and alkaline with 
moderate levels of dissolved oxygen and nutrients and high levels of 
turbidity. Nutrients and most other chemical constituents were present in low 
amounts. Turbidity levels during all three sampling trips exceeded the 25 NTU 
numeric standard for primary contact recreation, a designated use for this 
segment. This use was judged to be only partially attained. All other 
designated uses were attained. 

Turkey Creek (station 5) can only be accessed by a trail that fords the main 
stem of the Gila River three times. Because of high flows in the Gila River 
during the week of June 1, access was not possible. Samples were collected 
from Turkey Creek on August 5, 1992, when the discharge of the Gila River near 
Gila was 60 ftVsec, compared to 668 ftVsec on June 1. The water in Turkey 
Creek was warm and moderately well oxygenated. Turbidity was very low as were 
nitrates, total phosphorus and most other chemical constituents. Exceptions 
were total Kjeldahl, organic and total nitrogen, which were high, possibly as 
a result of cattle grazing in the watershed. The temperature exceeded the 
numeric standard for segment 2-503, which indicates a partial impairment of 
the high quality coldwater fishery use, while all other designated uses were 
attained. 

Sapillo Creek (station 6) was warm and slightly alkaline with moderate levels 
of dissolved oxygen and low levels of nutrients and most other chemical 
constituents. Two of the measured temperatures were above the standard of 20 
C, which normally applies to segments designated for high quality coldwater 
fishery. There is a higher temperature standard of 32.2 C for Sapillo Creek 
and the East Fork of the Gila River. During two of the sampling runs 
turbidity was very low, while during the third run the turbidity greatly 
exceeded the segment standard of 10 NTU. This high reading indicates a 
partial impairment of the high quality coldwater fishery use, while all other 
designated uses were attained. 

The Gila River below the East Fork (station 7) was moderately cool and clear 
and slightly alkaline with moderate levels of dissolved oxygen and nutrients. 
There were low levels of most other chemical constituents. There were no 
exceedances of the numeric or general standards and all designated uses were 
attained. 

The East Fork of the Gila River (station 8) was cool to moderately warm and 
slightly alkaline with relatively high levels of dissolved oxygen. Turbidity 
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was very high during all three sampling runs. Total phosphorus and total 
organic carbon were also elevated, probably due to extensive grazing of cattle 
in the watershed. Most other chemical constituents were present in low to 
moderate levels. There were three exceedances of the numeric standard for 
turbidity, one for total phosphorus and one for total organic carbon. The 
measured total organic carbon level was 7.0 mg/l, as was the value for the QA 
replicate, while the standard for this segment is "less than 7.0 mg/l." These 
exceedances indicate a partial impairment of the high quality coldwater 
fishery use, while all other designated uses were attained. 

The Gila River below the hot springs (station 9) was cool and slightly 
alkaline, with moderate levels of dissolved oxygen and turbidity. Most other 
chemical constituents were present In low to moderate amounts. Combined 
radium-226 and radium-228 was well below the numeric standard for livestock 
and wildlife watering. Samples for determination of organic contaminant 
levels were collected at this station and all results were less than the 
minimum quantification levels. There were no exceedances of the numeric or 
general standards and all designated uses were attained. 

The Middle Fork of the G1la River (station 10) was cool, slightly alkaline and 
moderately well oxygenated. Turbidity and total phosphorus levels were high 
while levels of other nitrogen species and most other chemical constituents 
were low. The high phosphorus levels may reflect the composition of the soils 
in the watershed. All three turbidity readings exceeded the standard for 
segment 2-503, as did two of the three samples for total phosphorus. These 
exceedances represent a partial impairment of the high quality coldwater 
fishery use, while all other designated uses were attained. 

The West Fork of the Gila River (station 11) was cool and moderately clear and 
alkaline with relatively high levels of dissolved oxygen. There were low 
levels of nutrients and most other chemical constituents. One turbidity level 
exceeded the standard for segment 2-503, however the exceedance was of such a 
low magnitude that no impairment of the high quality coldwater fishery use was 
deemed to have occurred. All other designated uses were attained. 

Because of its remoteness and the difficulty of reaching Turkey Creek, an 
analysis of the macroinvertebrate community structure and habitat conditions 
was conducted. The results of this analysis are included in the report 
"Intensive water quality survey of the upper Gila River and its tributaries, 
Catron and Grant counties, New Mexico, August 3-4 and September 16, 1992" 
included in this volume. 
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Table 2. Mater quality data oollectMl froa tha 011a River and tributaries. Jiaw 1-3 and Aiiguet S. 1982. 

STORET RETRIEVAL DATE 93/03/16 POHsRET 
QRB501.000909 aRB901000S09 LOI QILA1 
32 39 22.0 108 97 18.0 4 
QILA RIVER NEAR VIRDEN AT NM HWY 92 BRXDQE 
89023 NEW MEXICO HIDALQO 
COLORADO RIVER 110400 
OILA RIVER 
21NMEX 870919 15040002 
SURFACE SAMPLES 1192 METERS CLEVATXCN 

PAQE: 

sranoN i - QXIA RIVER M M VIRDEN AT NN HMV 92 BRIOOE 

O) 

DATE 
FRON 
TO 

92/06/01 
92/06/03 

DATE 
FRON 
TO 

92/06/01 
92/06/08 

DATE 
FROM 
TO 

92/06/01 
92/08/03 

OATE 
FROM 
TO 

TIME 
OF 
DAY 

1639 
1850 

TINE 
OF 
DAY 

1639 
1390 

TINE 
OF 
DAY 

1639 
1S90 

TINE 
OF 
DAY 

NEDIUN 

WATER 
WATER 

NEDIUN 

WATER 
WATER 

NEDIUN 

WATER 
WATER 

NEDIUN 

3NK 
OR 
DEPTH 
(FT) 

SNK 
OR 
DEPTH 
(FT) 

SNK 
OR 
DEPTH 
(FT) 

SNK 
OR 
DEPTH 
(FT) 

00010 
WATER 
TEMP 
CENT 

21.0 
23.4 

00630 
N02aN03 
N-TOTAL 
NQ/L 

.14 

.16 

0091S 
CALCIUN 
CA,DI88 
NQ/L 

18.0 
20.0 

01029 
CADNXUN 
CD,DISS 
UO/L 

0009S 
CNDUCTVY 
AT 29C 

NICROmO 

189 
189 

00610 
NH3*NH4-
N TOTAL 
NQ/L 

.100K 

.100K 

00929 
NQN8IUN 
NO,DISS 
NQ/L 

4.0 
4.0 

01030 
CHRONIUN 
CR.DISS 
UQ/L 

00300 
00 

NQ/L 

7.6 
7.2 

00640 
T XNORO. 
NITROQEN 
NQ/L N 

.24C 

.26C 

00930 
800IUN 
NA.OISS 
NQ/L 

13.00 
13.00 

01099 
COBALT 
CO,DISS 
UQ/L 

00400 
PH 

SU 

8.28 
8.28 

00829 
TOT KJEL 

N 
NQ/L 

.280 

.890 

00939 
PTS8XUN 
K.DISS 
NQ/L 

2.00 
2.00 

01040 
COPPER 
CU.DISS 
UQ/L 

82079 
TURBIDTY 
L M 
NTU 

121.0 
100.0 

OOBOS 
ORG N 
N 
NQ/L 

.1800 

.290C 

00680 
T ORO C 

C 
NQ/L 

9.OK 

01048 
IRON 

FE.DISS 
UQ/L 

70300 
RESIDUE 
DISS-180 
C NQ/L 

183 
180 

00800 
TOTAL N 

N 
NQ/L 

.430 

.99C 

01108 
ALUNXNUN 
AL.DISS 
UQ/L 

01049 
LEAD 

PB.DISS 
UQ/L 

00930 
RESIDUE 
TOT NFLT 
NQ/L 

181 
172 

00410 
T ALK 
CAC03 
NO/L 

74 
79 

01000 
ARSENIC 
AS.DISS 
UQ/L 

82037 
NQ 

DISS NQ 
UQ/L 

00669 
PH08-T0T 

NQ/L P 

.100 

.130 

00440 
HC03 ION 
HC03 
NG/L 

90 
96 

01009 
BARIUM 
BA.DISS 
UQ/L 

01096 
NANQNE8E 
MN.DISS 
UQ/L 

00900 
TOT HARD 
CAC03 
NQ/L 

61 
68 

00949 
SULFATE 
804-TOT 
NQ/L 

14 
19 

01010 
BERYLIUM 
BE.DISS 
UO/L 

71900 
NERCURY 
HQ.TOTAL 
UO/L 

00612 
UN-IONZI 
NH3-N 
NQ/L 

<0.008C 
<0.008C 

00940 
CHLORIDI 
TOTAL 
NQ/L 

6 
6 

01020 
BORON 
B.DISS 
UQ/L 

01060 
NOLY 

NO.DISS 
UO/L 

92/06/01 1639 WATER .9K 

RENARK CODES: calculated value, K - actual value le less than value shewn. J - estloatad value 



STORET RETRIEVAL DATE 93/03/02 
QRB901.000909 QRB9O100O9O9 LQ1 QILA1 
32 39 22.0 108 97 18.0 4 
QILA RIVER NEAR VIRDEN AT NH HWY 92 BRIDGE 
39023 NEW MEXICO HIDALQO 
COLORADO RIVER 110400 
QILA RIVER 
21NNEX 870919 19040002 
OOOO FEET DEPTH 1192 NETERS ELEVATION 

PQNsRET PAQE: 

STATION 1 - OILA RIVER NEAR VIRDEN AT Ml HWV 92 BRIDGE 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SNK 
OR 
DEPTH 
(FT) 

39330 
ALDRIN 

TOT UQ/I 

39337 39338 34299 39340 39348 39810 39380 39369 39370 
ALPHABHC BETA BHC OELTABHC QAMNABHC A-CHLRDN G-CHLRDN ODD DDE DOT 

LINDANE WHL SMPL WHL 8NPL WHL SNPL WHL SNPL WHL SNPL 
TOTUQ/L TOTUQ/L TOTUO/L TOT.UQ/L UQ/L UQ/L UQ/L UQ/L UQ/L 

92/08/03 1350 WATER .090K .050K .090K .OSOK .090K .900K .SOK .100K .100K • lOOK 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

39380 82823 82824 39388 39390 82622 78008 
DXELORIN ENDOSLFN ENDOSLFN ENDOSULN ENDRIN ENDRIN ENDRIN 

-804 TOT BETA TOT WHL SMPL ALDH TOT KETONE 
TOTUO/L REC UQ/L REC UG/L UO/L TOT UG/L REC UG/L UG/L 

39700 
HCB 

39410 39420 
HEPTCHLR HPCHLREP 

TOT UQ/L TOTUG/L TOTUG/L 

92/06/03 1390 WATER .100K .IK ,1K .090K .100K .IK .10K .080K .090K .090K 

OATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

39480 39492 39496 39900 39904 39908 39400 
MTHXYCLR PCB-1232 PCB-1242 PCB-1248 PCB-1294 PCB-1260 TOXAPHEN 
WHL SMPL 

UG/L TOTUO/L TOTUQ/L TOTUO/L TOTUQ/L TOTUQ/L TOTUO/L 

92/06/03 1390 WATER .900K .900K .900K .900K 1.000K 1.000K 1.000K 

REMARK COOES: C - calculated value, actual value la leee than value shown. J - eetlaated value 



STORET RETRIEVAL DATE 93/03/16 
0R8902.001010 0RB902001010 LG2 
32 41 42.0 108 43 92.0 4 
OILA RIVER AT RED ROCK 
39017 NEW NEXICO GRANT 
COLORADO RIVER 110400 
QILA RIVER 
21NNEX 870919 19040002 
SURFACE SAMPLES 1242 NETERS ELEVATION 

PQMsRET 
0ILA2 

PAQE: 

STATION 2 - aim RIVER AT RED ROCK 

00 

DATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
PROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 

TIME 
OF 
DAY NEDIUN 

1949 WATER 
0820 WATER 
1440 WATER 

TIME 
OF 
DAY 

1949 
0820 
1440 

TINE 
OF 
DAY 

NEDIUM 

WATER 
WATER 
WATER 

NEDIUN 

1949 WATER 
0820 WATER 
1440 WATER 

TINE 
OF 
DAY 

1949 

NEDIUM 

WATER 

SMK 
OR 
DEPTH 
(FT) 

SNK 
OR 
DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

00010 
WATER 
TEMP 
CENT 

19.0 
17.1 
23.1 

00630 
H02aN03 
N-TOTAL 
NQ/L 

.19 

.19 

.20 

00919 
CALCIUN 
CA.OISS 
HQ/L 

18.0 
17.0 
18.0 

01029 
CADMIUM 
CD,DISS 
UQ/L 

00099 
CNDUCTVY 
AT 29C 

NICRONHO 

179 
179 
199 

00810 
NH34NH4-
N TOTAL 
NG/L 

.100K 

.100K 

.100K 

00929 
NQN8XUN 
NQ.DXSS 
MG/L 

4.0 
4.0 
4.0 

01030 
CHRONIUN 
CR.DISS 
UG/L 

00300 
DO 

MQ/L 

7.8 
8.0 
7.3 

00840 
T INORG. 
NITROQEN 
NQ/L N 

.29C 

.29C 

.80C 

00930 
80DXUN 
NA.DISS 
NO/L 

12.00 
12.00 
13.00 

01039 
COBALT 
C0.DIS8 
UQ/L 

00400 
PH 

SU 

8.29 
8.03 
8.12 

00829 
TOT KJEL 

N 
NG/L 

.370 

.420 

.390 

00939 
PTSSIUM 
K.DISS 
NG/L 

2.00 
6.00 
2.00 

01040 
COPPER 
CU.DISS 
UG/L 

82078 
TURBIDTY 
LAB 
NTU 

92.0 
7.6 
88.0 

00609 
ORG N 
N 
NG/L 

.270C 

.320C 

.290C 

00680 
T ORG C 

C 
NQ/L 

9.0 

01048 
IRON 

FE.DISS 
UG/L 

70300 
RESIDUE 
0188-180 
C NO/L 

190 
194 
192 

00600 
TOTAL N 

N 
NO/L 

.92C 

.97C 

.9SC 

01108 
ALUNINUM 
AL.DISS 
UG/L 

01049 
LEAD 

PB.DISS 
UQ/L 

00930 
RESIDUE 
TOT NFLT 
NG/L 

194 
109 
97 

00410 
T ALK 
CAC03 
NQ/L 

88 
70 
79 

01000 
ARSENIC 
AS,DISS 
UQ/L 

82037 
NQ 

DISS NQ 
UG/L 

00889 
PHOS-TOT 

MQ/L P 

.090 

.260 

.100 

00440 
HC03 ION 
HC03 
MG/L 

83 
88 
91 

01009 
BARIUM 
8A,DISS 
UG/L 

01096 
MANQNESE 
MN,DI8S 
UG/L 

00900 
TOT HARD 
CAC03 
NQ/L 

61 
99 
61 

00949 
SULFATE 
804-TOT 
NG/L 

14 
14 
19 

01010 
BERYLIUM 
BE,DISS 
UG/L 

71900 
MERCURY 
HQ,TOTAL 
UG/L 

.9K 

00612 
UN-IONZD 
NH3-N 
NQ/L 

<0.007C 
<0.003C 
<0.006C 

00940 
CHLORIDE 
TOTAL 
NQ/L 

8 
6 
6 

01020 
BORON 
B,DI8S 
UG/L 

01060 
NOLY 

NO.DISS 
UQ/L 

RENARK CODES: calculated value, K - actual value Is less than valus ehoMn, J - estlaatsd value 



STORET RETRIEVAL DATE 99/03/02 
QRB902.001010 QRB902001010 La2 
32 41 42.0 108 43 92.0 4 
QILA RIVER AT RED ROCK 
39017 NEW MEXICO QRANT 
COLORADO RIVER 110400 
GILA RIVER 
21NNEX 870919 19040002 
OOOO FEET DEPTH 1242 NETERS ELEVATION 

PQMsRET 
aiLA2 

PAQE: 

STATION 2 - OILA RIVER AT RED ROCK 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

39330 
ALDRIN 

TOT UQ/I 

92/08/03 1440 WATER .090K 

39337 39938 34299 39340 39348 38810 39360 39369 39370 
ALPHABHC BETA BHC OELTABHC QAMNABHC A-CHLRON Q-CHLRDN DDD DDE DDT 

LINDANE WHL SNPL NHL SMPL WHL SMPL WHL SMPL NHL SMPL 
TOTUG/L TOTUQ/L TOTUQ/L TOT.UQ/L UQ/L UG/L UQ/L UG/L UQ/L 

.090K .090K .OSOK .090K .900K .90K .100K .100K .100K 

to 

DATE 
FROM 
TO 

TIME 
OF 
DAY NEDIUN 

SMK 
OR 
DEPTH 
(FT) 

92/06/03 1440 WATER 

39380 82823 82624 38388 39390 82622 76008 
DIELDRIN ENDOSLFN ENDOSLFN ENDOSULN ENDRIN ENDRIN ENDRIN 

-804 TOT BETA TOT WHL SMPL ALDH TOT KETONE 
TOTUG/L REC UG/L REC UQ/L UQ/L TOT UG/L REC UG/L UG/L 

39700 
HCB 

39410 39420 
HEPTCHLR HPCHLREP 

TOT UG/L TOTUG/L TOTUQ/L 

.100K ,1K .IK .090K ,100K .IK • lOK .OBOK .090K .090K 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

92/06/03 1440 WATER 

SMK 39480 39492 39496 39900 39904 39908 39400 
OR MTHXYCLR PCB-1232 PCB-1242 PCB-1248 PCB-1254 PCB-1260 TOXAPHEN 

DEPTH MHL SMPL 
(FT) UG/L TOTUG/L TOTUQ/L TOTUQ/L TOTUQ/L TOTUQ/L TOTUQ/L 

.500K .500K • SOOK • BOOK 1.000K 1.000K 1.000K 

REMARK COOES: calculated valus, K - actual valus is Isss than valus shown, J - sstlaatsd valus 



STORET RETRIEVAL DATE 93/03/16 PQNsRET 
QR8902.001919 QR8S02001919 LQ3 0ILA3 
32 91 39.0 108 39 08.0 4 
HANOAS CREEK ABOVE GILA RIVER ON ROUTE 809 
39017 NEW NEXICO GRANT 
COLORADO RIVER 110400 
QILA RIVER 
21NMEX 870919 19040002 
SURFACE SAMPLES 1340 METERS ELEVATION 

PAQE: 

STATION 3 - NANGAS CREEK ABOVE OILA RIVER ON ROUTE 808 

to 

o 

DATE 
FRON 
TO 

92/06/01 
92/06/02 
92/06/02 
92/08/03 

DATE 
FRON 
TO 

92/06/01 
92/06/02 
92/08/02 
92/06/09 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SNK 
OR 
DEPTH 
(FT) 

1420 WATER 
0990 HATER 
0990 QA REPLICATE 
1600 HATER 

TINE 
OF 
DAY NEDIUN 

SNK 
OR 
DEPTH 
(FT) 

1420 HATER 
0990 HATER 
0990 QA REPLICATE 
1600 HATER 

TIME 
OF 
DAY NEDIUN 

SMK 
OR 
DEPTH 
(FT) 

92/06/01 1420 WATER 
92/06/02 0990 HATER 
92/06/02 0990 QA REPLICATE 
92/06/03 1800 WATER 

DATE 
FROM 
TO 

92/08/01 

TIME 
OF 
DAY NEDIUN 

1420 HATER 

SMK 
OR 
DEPTH 
(FT) 

REMARK CODES: C - cslculatsd 

00010 
HATER 
TENP 
CENT 

23.4 
17.1 

27.8 

00830 
N02AN03 
H-TOTAL 
NO/L 

8.90 
9.10 
8.10 
8.10 

00919 
CALCIUN 
CA,DI8S 
NO/L 

74.0 
112.0 
89.0 
63.0 

01029 
CADMIUM 
CD,DISS 
UQ/L 

valus, K -

00099 
CNDUCTVY 
AT 29C 

MICROMHO 

618 
648 

979 

00810 
NH3«m4-
N TOTAL 
MG/L 

.100K 

.100K 

.110 

.100K 

00929 
MGNSIUN 
MQ,DIS8 
MG/L 

19.0 
19.0 
18.0 
19.0 

01030 
CHROMIUM 
CR,DI88 
UG/L 

00300 
DO 

MQ/L 

8.0 
9.1 

8.4 

00840 
T INORQ. 
NITROQEN 
NG/L N 

9.00C 
9.20C 
9.21C 
8.20C 

00930 
SODIUM 
NA.DISS 
MO/L 

31.00 
92.00 
3.00 
32.00 

01035 
COBALT 
CO.DISS 
UG/L 

00400 
PM 

8U 

8.43 
8.90 

8.92 

00829 
TOT KJEL 

N 
NQ/L 

.300 

.380 

.380 

.280 

00939 
PT88IUN 
K.DISS 
NQ/L 

3.00 
3.00 
3.00 
3.00 

01040 
COPPER 
CU.DISS 
UO/L 

8207B 
TURBIDTY 
LAB 
NTU 

17,0 
82.0 

19.0 

0080S 
ORG N 
N 
NG/L 

.200C 

.280C 

.2800 

.180C 

00880 
T ORG C 

C 
NQ/L 

9.OK 

01048 
IRON 

FE,DI8S 
UQ/L 

actual valus Is Isss than valus shewn. 

70300 
RESIDUE 
DIS8-180 
C NQ/L 

482 
930 
968 
402 

00800 
TOTAL N 

N 
NG/L 

9.20C 
9.48C 
9.47C 
8.38C 

01106 
ALUMINUM 
AL,0ISS 
UG/L 

01049 
LEAD 

PB.DISS 
UG/L 

00930 
RESIDUE 
TOT NFLT 
MQ/L 

19 
19 
23 
8 

00410 
T ALK 
CAC03 
NQ/L 

137 
180 
180 
112 

01000 
ARSENIC 
AS,DISS 
UQ/L 

82037 
NQ 

DISS NG 
UG/L 

J - sstlaatsd valus 

00889 
PHOS-TOT 

NQ/L P 

.010 

.030 

.040 

.020 

00440 
HC03 ION 
HC03 
NQ/L 

164 
220 
220 
137 

01009 
BARIUH 
BA.DISS 
UQ/L 

01096 
MANQNESE 
MN,DISS 
UQ/L 

00800 
TOT HARD 
CACOS 
NQ/L 

247 
341 
283 
219 

00849 
SULFATE 
S04-T0T 
NO/L 

133 
134 
133 
139 

01010 
BERYLIUM 
BE.DISS 
UG/L 

71900 
MERCURY 
HG,TOTAL 
UG/L 

.9K 

00812 
UN-IONZD 
NH3-H 
NQ/L 

<0.012C 
<0.009C 
<0.010C 
<0.019C 

00940 
CHLORIDE 
TOTAL 
NQ/L 

IS 
19 
16 
16 

01020 
BORON 
8,DISS 
UG/L 

01060 
NOLY 

NO.DISS 
UG/L 



STORET RETRIEVAL DATE 93/03/16 
QR8902.004020 QR8902004020 LQ4 
32 98 10.0 108 39 09.0 4 
QILA RIVER AT QILA 
39017 NEW MEXICO QRANT 
COLORADO RIVER 110400 
GILA RIVER 
21NMEX 870919 19040002 
SURFACE SAMPLES 1372 METERS ELEVATION 

PQMsRET PAQE: 
GILA9 

STATION 4 - OILA RIVER AT OILA 

DATE TINE 
FROM OF 
TO DAY NEDIUN 

SNK 00010 00099 00300 00400 82078 70300 00930 00669 
OR HATER CNDUCTVY DO PH TURBIDTY RESIDUE RESIDUE PHOS-TOT 
DEPTH TEMP AT 29C LAB DISS-1B0 TOT NFLT 
(FT) CENT NICRONHO HQ/L SU NTU C NG/L NG/L NG/L P 

00900 00612 
TOT HARD UN-IONZD 
CACOS NH3-H 
NQ/L NQ/L 

92/06/01 1350 WATER 
92/06/02 1030 HATER 
92/06/03 1630 HATER 

20.0 
16.8 
23.1 

142 
148 
196 

7.6 

7.1 

8.04 
7.99 

48.0 
40.9 
31.1 

134 
132 
126 

63 
37 
31 

.070 

.120 

.090 

49 
49 
47 

0.004C 
0.003C 

h3 
DATE TIME 
FROM OF 
TO DAY MEDIUM 

SMK 00630 00610 00640 00629 00609 00600 00410 
OR N02AN03 NH3«NH4- T INORG. TOT KJEL ORG N TOTAL N T ALK 

DEPTH N-TOTAL N TOTAL NITROGEN N N N CACOS 
(FT) NQ/L NQ/L NQ/L N NQ/L NQ/L NQ/L NQ/L 

00440 00949 00940 
HC03 ION SULFATE CHLORIDE 
HC03 804-TOT TOTAL 
NQ/L NQ/L NG/L 

92/06/01 1390 HATER 
92/06/02 1030 HATER 
92/06/03 1630 HATER 

.12 

.13 

.07 

,100 
.100 
,100K 

.220 .420 

.230 .360 

.17C .270 

.320C 

.260C 

. 170C 

.94C 

.49C 

.34C 

92 
99 
98 

64 
67 
71 

13 
12 
12 

96 
6 
6 

DATE TIME 
FROM OF 
TO DAY HEDIIM 

SMK 00919 00929 00930 
OR CALCIUM MQNSIUM SODIUM 
DEPTH CA.OISS MQ.DISS NA.DISS 
(FT) MQ/L MQ/L MQ/L 

00939 00680 
PTSSIUM T ORQ C 
K.DISS C 
NQ/L NG/L 

01106 01000 
ALUNINUN ARSENIC 
AL,DISS AS,DISS 
UQ/L UG/L 

01009 01010 01020 
BARIUM BERYLIUM BORON 

8A,DISS BE,DISS B,DISS 
UQ/L UG/L UQ/L 

92/06/01 1390 HATER 
92/06/02 1030 HATER 
92/06/03 1630 HATER 

13.0 
13.0 
14.0 

3.0 
3.0 
3.0 

9.00 
10.00 
11.00 

2.00 
2.00 
2.00 

9.0 

DATE TINE 
FROM OF 
TO DAY MEDIUM 

SMK 01029 01030 01039 01040 01048 01049 82037 01098 
OR CADMIUM CHROMIUM COBALT COPPER IRWI LEAD MQ MANQNESE 
DEPTH CD,DISS CR,DISS CO,DISS CU,DISS FE.DISS PB,DI8S DISS NO NN,DISS 
(FT) UQ/L UG/L UG/L UG/L UQ/L UQ/L UG/L UQ/L 

71900 01080 
NERCURY MOLY 
HQ.TOTAL NO.DISS 

UG/L UQ/L 

92/06/01 1390 HATER ,9K 

RENARK CODES: C - calculatsd valus, K - actual valus Is Isss than valus shown, J - sstlaatsd valus 



STORET RETRIEVAL DATE 93/03/16 PQMsRET PAQE: 
QRB903,009909 QR8903009909 LG9 
33 09 21.0 108 29 10.0 4 
TURKEY CREEK ABOVE CONFLUENCE HITN QILA RIVER 
39017 NEH MEXICO GRANT 
COLORADO RIVER 110400 
QILA RIVER STATION 8 - TURKEY CREEK ABOVE CONFLUENCE WITH OILA RIVER 
21NMEX 920912 19040001 
SURFACE SAMPLES 1482 NETERS ELEVATION 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

00010 
MATER 
TEMP 
CENT 

00099 
CNDUCTVY 
AT 25C 

MICROMHO 

00300 
DO 

MO/L 

00400 
PH 

SU 

82079 
TURBIDTY 
LAB 
NTU 

70300 
RESIDUE 
DISS-180 
C MQ/L 

00930 
RESIDUE 
TOT NFLT 
NG/L 

00689 
PHOS-TOT 

MQ/L P 

00900 
TOT HARD 
CAC03 
MG/L 

00612 
UN-IONZD 
NH3-N 
NQ/L 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUN 

SMK 
OR 

DEPTH 
(FT) 

00630 
N02aN03 
N-TOTAL 

MG/L 

92/09/09 1130 HATER 21.0 249 8.0 8.01 .9 182 3K .010 37 0.009C 

00810 00640 00829 00609 00600 00410 00440 00949 00940 
NH3«NH4- T INORQ. TOT KJEL ORQ N TOTAL N T ALK HC03 ION SULFATE CHLORIDE 
N TOTAL NITROQEN N N N CACOS HC03 804-TOT TOTAL 
NO/L MG/L N MO/L MG/L MG/L MQ/L MQ/L HQ/L NQ/L 

to 92/08/09 1130 HATER .04K .120 .160 1.990 1.470C 1.63C 68 83 34 9 

DATE TIME 
FROM OF 
TO DAY MEDIUN 

92/08/09 1130 HATER 10.0 3.0 38.00 2.00 3.0 

8NK 
OR 
DEPTH 
(FT) 

00919 
CALCIUM 
CA,DISS 
MQ/L 

00929 
MQNSIUM 
NO,DISS 
NG/L 

00930 
SODIUM 
NA,DIS8 
MG/L 

00939 
PTSSIUM 
K,DISS 
NG/L 

00680 
T ORG C 

C 
NQ/L 

01106 
ALUNINUM 
AL,DISS 
UG/L 

01000 
ARSENIC 
AS,DISS 
UG/L 

01009 
BARIUM 
BA,DISS 
UG/L 

01010 
BERYLIUM 
BE,DISS 
UQ/L 

01020 
BORON 
B.DISS 
UG/L 

DATE 
FROM 
TO 

TINE' 
OF 
DAY MEDIUN 

SNK 
OR 

DEPTH 
(FT) 

01029 
CADMIUM 
CD.DISS 
UG/L 

01030 
CHROMIUM 
CR.DISS 

UQ/L 

01039 
COBALT 
CO.DISS 

UG/L 

01040 
COPPER 
CU.DISS 

UG/L 

01046 
IRON 

FE.DISS 
UG/L 

01049 
LEAD 

PB.DISS 
UG/L 

82037 
NO 

DISS NG 
UG/L 

01098 
NANGNE8E 
NN.OISS 

UQ/L 

71900 
NERCURY 
HG.TOTAL 

UO/L 

01060 
NOLY 

NO.DISS 
UQ/L 

92/08/09 1130 HATER .5K 

REMARK CODES: C - calculated value. K - actual valus Is Isss than valus shown, J - sstlaatsd value 



STORET RETRIEVAL DATE 93/03/16 
QR8903.006930 QRB903008930 LGB 
33 02 26.0 108 13 02.0 4 
SAPILLO CREEK AT NM HHY 19 BRIDGE 
39017 NEM MEXICO QRANT 
COLORADO RIVER 110400 
QILA RIVER 
21(«(EX 870919 19040001 
SURFACE SAMPLES 1777 FEET ELEVATION 

PQNsRET PAGE: 
GILA7 

STATION 8 - SAPILLO CREEK AT NN NIGHNAY 19 BRIDGE 

to 

DATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FRON 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 

TIME 
OF 

DAY 

1200 
1320 
0839 

TIME 
OF 
DAY 

1200 
1320 
0839 

TINE 
OF 

DAY 

NEDIUM 

HATER 
HATER 
HATER 

NEDIUN 

HATER 
HATER 
HATER 

MEDIUM 

1200 HATER 
1320 HATER 
0839 HATER 

TINE 
OF 

DAY 

1200 

NEDIUN 

HATER 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TENP 
CENT 

21.4 
22.4 
14.8 

00630 
N02aN03 
N-TOTAL 

HG/L 

.09 

.04 

.06 

00919 
CALCIUN 
CA,DISS 

MG/L 

88.0 
36.0 
44.0 

01029 
CADMIUM 
CD,DISS 
UG/L 

00099 
CNDUCTVY 
AT 290 

NICRONHO 

266 
269 
262 

00810 
NH3«NH4-
N TOTAL 

NO/L 

.100K 

.100K 

.100K 

00929 
NQNSIUM 
MQ.DISS 

HO/L 

8.0 ' 
7.0 
8.0 

01030 
CHROMIUM 
CR,DI8S 
UQ/L 

00300 
DO 

MQ/L 

7.4 
7.9 
8.3 

00840 
T INORG. 
NITROQEN 
MQ/L N 

.19C 

.14C 

.16C 

00930 
80DIUN 
NA,DIBS 
MO/L 

9.00 
9.00 
9.00 

01039 
COBALT 
CO,DISS 
UQ/L 

00400 
PH 

SU 

8.20 
8.36 
8.16 

00829 
TOT KJEL 

N 
NG/L 

.230 

.410 

.230 

00939 
PTSSIUM 
K,DISS 
MQ/L 

1.00 
1.00 
1.00 

01040 
COPPER 
CU,DISS 
UG/L 

82079 
TURBIDTY 

LAB 
NTU 

8.1 
88.0 
3.1 

00609 
ORQ N 
N 

NG/L 

.1300 

.310C 

.130C 

00660 
T ORQ C 

C 
HQ/L 

9.0 

01046 
IRON 

FE.DISS 
UQ/L 

70300 
RESIDUE 
DISS-160 
C MQ/L 

194 
190 
196 

00600 
TOTAL N 

N 
MQ/L 

.28C 

.490 

.28C 

01106 
ALUNINUN 
AL.DISS 
UQ/L 

01049 
LEAD 

PB.DISS 
UG/L 

00930 
RESIDUE 
TOT NFLT 
MQ/L 

3 
3K 
3K 

00410 
T ALK 
CACOS 
HO/L 

128 
129 
132 

01000 
AR8ENIC 
AS,DISS 
UO/L 

82037 
NQ 

DISS NG 
UG/L 

00669 
PHOS-TOT 

MQ/L P 

.030 

.020 

.010 

00440 
HC03 ION 
HC03 
MQ/L 

196 
197 
181 

01009 
BARIUN 
BA,DISS 
UQ/L 

01096 
NANGNESE 
NN,DISS 
UG/L 

00900 
TOT HARD 
CACOS 
NO/L 

293 
119 
143 

00949 
SULFATE 
S04-T0T 
NO/L 

13 
13 
13 

01010 
BERYLIUN 
BE,DISS 
UG/L 

71900 
MERCURY 
HQ,TOTAL 

UG/L 

.9K 

00812 
UN-IONZD 
NH3-N 
NO/L 

<0.008C 
<0.010C 
<0.004C 

00940 
CHLORIDE 
TOTAL 
NO/L 

9K 
9K 
9K 

01020 
BORON 
8,DISS 
UG/L 

01060 
NOLY 

HO,DISS 
UG/L 

REMARK CODES: C - calculated value, K - actual value Is Isss than valus shown, j - sstlaatsd valus 



STORET RETRIEVAL DATE 93/03/16 
QRB902.007039 GRB902007039 LQ7 
33 10 46.0 108 12 22.0 4 
QILA RIVER 8EL0H EAST FORK QILA RIVER 
39017 NEH MEXICO GRANT 
COLORADO RIVER 110400 
QILA RIVER 
21NNEX 870919 19040001 
SURFACE SANPLES 1690 METERS ELEVATION 

PQMsRET 
0ILA8 

PAQE: 

STATION 7 - QILA RIVER BELOM EAST FONK OILA RIVER 

to 

OATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 

TIME 
OF 
DAY MEDIUM 

1100 HATER 
1420 HATER 
0930 HATER 

TIME 
OF 
DAY MEDIUN 

1100 HATER 
1420 HATER 
0930 HATER 

TINE 
OF 
DAY MEDIUM 

1100 HATER 
1420 HATER 
0930 HATER 

TIME 
OF 
DAY MEDIUN 

1100 HATER 

SNK 
OR 
DEPTH 
(FT) 

SNK 
OR 
DEPTH 
(FT) 

SNK 
OR 
DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TENP 
CENT 

18.6 
14.4 

00830 
N02AN03 
N-TOTAL 
NQ/L 

.09 

.09 

.19 

00991 
FLUORIDE 
F,TOTAL 
NG/L 

.47 

01020 
BORON 
B.DISS 
UO/L 

00099 
CNDUCTVY 
AT 29C 
NICROmO 

100 
101 

00810 
NHS«NH4-
N TOTAL 
NQ/L 

.100K 

.110 

.100K 

00919 
CALCIUM 
CA.DISS 
MG/L 

9.0 
32.0 
10.0 

01029 
CADMIUM 
CD,DISS 
UG/L 

00300 
DO 

MG/L 

7.9 
7.9 
8.1 

00840 
T INORG. 
NITROGEN 
NG/L N 

.19C 

.160 

.290 

00929 
NGN9IUN 
NO.DISS 
HQ/L 

2.0 
3.0 
3.0 

01030 
CHROMIUM 
CR.DISS 
UG/L 

00400 
PH 

SU 

7.91 
8.02 
8.01 

00829 
TOT KJEL 

N 
NG/L 

.380 

.480 

.280 

00930 
SODIUN 
NA.DI8S 
MG/L 

8.00 
7.00 
7.00 

01039 
COBALT 
CO.DISS 
UG/L 

82079 
TURBIDTY 
LAB 
NTU 

22.0 
18.0 
19.1 

00809 
ORG N 
N 
NG/L 

.2800 

.3700 

.1600 

00939 
PTSSIUN 
K.DISS 
HQ/L 

1.00 
2.00 
2.00 

01040 
COPPER 
CU.DISS 
UG/L 

70300 
RESIDUE 
DI8S-180 
C MG/L 

108 
108 
108 

00600 
TOTAL N 

N 
NG/L 

.410 

.930 

.41C 

00680 
T ORO C 

C 
NQ/L 

9.0 

01048 
IRON 

FE.DISS 
UG/L 

00S30 
RESIDUE 
TOT NFLT 
NQ/L 

18 
14 
11 

00410 
T ALK 
CACOS 
NQ/L 

39 
39 
40 

01108 
ALUNINUM 
AL.DISS 
UQ/L 

01049 
LEAD 

PB,DI8S 
UQ/L 

00889 
PHOS-TOT 

MG/L P 

.080 

.080 

.190 

00440 
HC03 ION 
NCOS 
NG/L 

47 
47 
49 

01000 
ARSENIC 
AS,DISS 
UG/L 

82037 
HG 

DISS HG 
UG/L 

00900 
TOT HARD 
CACOS 
NG/L 

31 
92 
37 

00949 
SULFATE 
S04-T0T 
HG/L 

7 
8 
8 

01009 
BARIUH 
8A,DI8S 
UG/L 

01096 
HANQNESE 
HN,DISS 
UG/L 

00612 
UN-IONZD 
NH3-N 
NQ/L 

0.004C 
<0.003C 

00940 
CHLORIDE 
TOTAL 
NQ/L 

9K 
9K 
9K 

01010 
BERYLIUN 
BE,DISS 
UQ/L 

71900 
NERCURY 
HQ,TOTAL 
UG/L 

.SK 

RENARK COOES: C - calculatsd value, K - actual valus Is Isss than valus shewn, J - sstlaatsd valus 



STORET RETRIEVAL DATE 93/03/16 
QRB903.007940 GRB903007940 LGB 
33 10 46.0 108 12 16.0 4 
EAST FORK QILA RIVER BELOH BLACK CANYON 
39017 NEH NEXICO GRANT 
COLORADO RIVER 110400 
QILA RIVER 
21NMEX 870919 19040001 
SURFACE SAMPLES 1892 METERS ELEVATION 

PGMsRET PAQE: 10 
GILA9 

STATION 8 - EAST FORK OILA RIVER BELON BLACK CANYON 

to 
cn 

DATE 
FROM 
TO 

92/06/01 
92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 
92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 
92/06/01 
92/06/02 
92/06/03 

OATE 
FROM 
TO 

92/06/01 
92/06/01 

TIME 
OF 

DAY MEDIUM 

1030 HATER 

SNK 
OR 
DEPTH 
(FT) 

1030 QA REPLICATE 
1410 HATER 
0910 HATER 

TIME 
OF 

DAY MEDIUM 

1030 HATER 

SNK 
OR 
DEPTH 
(FT) 

1030 QA REPLICATE 
1410 HATER 
0910 HATER 

TIME 
OF 

DAY MEDIUM 

1030 HATER 

SNK 
OR 
DEPTH 
(FT) 

1090 QA REPLICATE 
1410 HATER 
0910 HATER 

TIME 
OF 

DAY MEDIUN 

1030 HATER 

SNK 
OR 
DEPTH 
(FT) 

1030 QA REPLICATE 

00010 
HATER 
TEMP 
CENT 

18.1 

19.0 
19.4 

00630 
N028N03 
N-TOTAL 
MO/L 

.12 

.12 

.12 

.13 

00991 
FLUORIDE 
F.TOTAL 
HO/L 

1.21 
1.20 

01020 
BORON 
B.DISS 
UO/L 

00099 
CNDUCTVY 
AT 29C 

NICRONHO 

177 

186 
188 

00810 
NH34NH4-
N TOTAL 
HG/L 

.100K 

.110 

.110 

.100K 

00919 
CALCIUH 
CA.DISS , 

HG/L 

17.0 
18.0 
28.0 
27.0 

01029 
CADHIUH 
CD.DISS 
UG/L 

00300 
DO 

HQ/L 

8.2 

7.8 
8.1 

00640 
T INORG. 
NITROGEN 
HQ/L N 

.22K 

.230 

.23C 

.23C 

00929 
HQNSIUH 
HQ.DISS 
HQ/L 

4.0 
4.0 
4.0 
4.0 

01030 
CHROHIUH 
CR.DISS 

UG/L 

00400 
PH 

SU 

7.89 

8.14 
8.01 

00629 
TOT KJEL 

N 
HQ/L 

.310 

.420 

.440 

.290 

00990 
800IUH 
NA.DISS 
HQ/L 

14.00 
19.00 
14.00 
16.00 

01039 
COBALT 
CO,DISS 

UG/L 

82079 
TURBIDTY 
LAB 
NTU 

84.0 

29.9 
22.1 

00609 
ORO N 
N 

HO/L 

.2100 

.3100 

.330C 

.1900 

00939 
PTSSIUM 
K.DISS 
MQ/L 

4.00 
2.00 
2.00 
2.00 

01040 
COPPER 
CU.DISS 

UQ/L 

70300 
RESIDUE 
DISS-180 
C HQ/L 

198 
182 
162 
162 

00800 
TOTAL N 

N 
HQ/L 

.43C 

.940 

.960 

.380 

Doeso 
T ORG C 

C 
NO/L 

7.0 
7.0 

01046 
IRON 

FE.DISS 
UG/L 

00930 
RESIDUE 
TOT NFLT 

HQ/L 

43 
42 
27 
27 

00410 
T ALK 
CAC03 
HQ/L 

63 
64 
63 
68 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

01049 
LEAD 

PB.DISS 
UG/L 

00685 
PHOB-TOT 

NG/L P 

.090 

.020 

.200 

.060 

00440 
NCOS ION 
HC03 
HQ/L 

77 
77 
77 
81 

01000 
ARSENIC 
AS,DISS 
UQ/L 

82037 
HG 

DISS HG 
UG/L 

00900 
TOT HARD 
CACOS 
HQ/L 

99 
81 
81 
84 

00949 
SULFATE 
804-TOT 
HQ/L 

19 
19 
14 
14 

01009 
BARIUH 
BA.DISS 
UG/L 

01096 
HANQNESE 
HN,DISS 

UG/L 

00612 
UN-IONZD 
NH3-N 
HQ/L 

<0.003C 
0.003C 
0.009C 
<0.0030 

00940 
CHLORIDE 

TOTAL 
HQ/L 

9 
9 
9 
10 

01010 
BERYLIUM 
BE,DISS 
UQ/L 

71900 
MERCURY 
HQ,TOTAL 
UQ/L 

.9K 

.9K 

REMARK CODES: calculatsd valus, K - actual valus le Isss than valus shown, J - sstlaatsd valus 



STORET RETRIEVAL DATE 93/03/18 
QRB902.008099 aRB902008099 LGB 
33 10 48.0 108 12 20.0 4 
QILA RIVER BELOH HOT SPRINGS 
39017 NEH HEXICO QRANT 
COLORADO RIVER 110400 
QILA RIVER 
21NHEX 870919 19040001 
SURFACE SAMPLES 1682 HETERS ELEVATION 

PQNsRET 
GILA10 

PAQE: 11 

STATION 8 - QILA RIVER BELON HOT SPRINGS 

to 
Oi 

DATE 
FRON 
TO 

92/06/01 
92/06/02 
92/06/03 

OATE 
FROH 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROH 
TO 

92/06/01 
92/06/02 
92/06/03 

OATE 
FROH 
TO 

92/06/01 

DATE 
FROH 
TO 

TIME 
OF 
DAY 

1099 
1429 

MEDIUM 

HATER 
HATER 

0940 HATER 

TIME 
OF 
DAY 

1099 
1429 
0940 

TIME 
OF 
DAY 

1099 
1429 
0940 

TIME 
OF 
DAY 

1099 

TIME 
OF 
DAY 

MEDIUH 

HATER 
HATER 
HATER 

HEDIUH 

HATER 
HATER 
HATER 

HEDIUH 

HATER 

HEDIUH 

SMK 
OR 
DEPTH 
(PT) 

SNK 
OR 
DEPTH 
(FT) 

SNK 
OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TENP 
CENT 

18.8 
14.3 

00830 
N02aN03 
N-TOTAL 
HO/L 

.04 

.04 

.07 

00991 
FLUORIDE 
F,TOTAL 
HQ/L 

.30 

01020 
BORON 
B.DISS 
UQ/L 

01089 
NICKEL 
NI.DISS 
UG/L 

00099 
CNDUCTVY 
AT 290 
NICRONHO 

100 
100 

00810 
NH3«NH4-
N TOTAL 
HQ/L 

.100K 

.100K 

.100K 

00919 
CALCIUH 
CA.DISS 
HG/L 

9.0 
38.0 
94.0 

01029 
CADHIUH 
CD.DISS 
UG/L 

01149 
SELENIUM 
8E.DI8S 
UQ/L 

00300 
DO 

MO/L 

8.0 
7.8 
8.2 

00840 
T INORG. 
NITROGEN 
MO/L N 

.140 

.140 

.17C 

00929 
HQNSIUM 
HQ.DISS 
HQ/L 

2.0 
3.0 
3.0 

01030 
CHROMIUH 
CR.DI88 
UQ/L 

01140 
SILICON 
81.0188 
UO/L 

00400 
PH 

SU 

7.97 
8.04 
7.97 

00629 
TOT KJEL 

N 
NO/L 

.240 

.440 

.180 

00930 
SODIUN 
NA.DISS 
HG/L 

9.00 
8.00 
8.00 

0103S 
COBALT 
CO.DISS 
UQ/L 

01079 
SILVER 
AQ.DIS8 
UQ/L 

82079 
TURBIDTY 
LAB 
NTU 

22.0 
18.8 
19.9 

00609 
ORO N 
N 
HQ/L 

.1400 

.340C 

.0800 

00989 
PTSSIUM 
K.DISS 
HQ/L 

3.00 
2.00 
2.00 

01040 
COPPER 
CU.DISS 
UQ/L 

01080 
8TR0NTUH 
8R.DI8S 
UG/L 

70300 
RESIDUE 
DISS-180 
C HG/L 

104 
108 
108 

00600 
TOTAL N 

N 
HQ/L 

.280 

.480 

.280 

00880 
T ORG C 

C 
HG/L 

9.0 

01048 
IRON 

FE.DISS 
UQ/L 

01100 
TIH 

8N.DIS8 
UG/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

19 
12 
8 

00410 
T ALK 
CACOS 
HQ/L 

SB 
38 
41 

01106 
ALUNINUN 
AL.DISS 
UQ/L 

01048 
LEAD 

PB.DISS 
UQ/L 

01089 
VANADIUH 
V.DISS 
UQ/L 

00869 
PHOS-TOT 

HQ/L P 

.OlOK 

.200 

.OlOK 

00440 
HC03 ION 
HC03 
HQ/L 

47 
47 
91 

01000 
ARSENIC 
AS,DISS 
UQ/L 

82037 
NG 

DISS HG 
UG/L 

01080 
ZINC 

ZN,DI8S 
UQ/L 

00900 
TOT HARD 
CACOS 
HQ/L 

31 
102 
147 

00949 
SULFATE 
S04-T0T 
HQ/L 

7 
7 
7 

01009 
BARIUH 
8A,DISS 
UQ/L 

01096 
HANQNESE 
HN,DI8S 
UQ/L 

11903 
RA-228 *• 
RA-228 
PC/L 

00612 
UN-IONZD 
NH3-N 
HQ/L 

<0.004C 
<0.002C 

00940 
CHLORIDE 
TOTAL 
HO/L 

9K 
9K 
9K 

01010 
BERYLIUH 
BE,DISS 
UG/L 

71900 
NERCURY 
HQ,TOTAL 
UG/L 

.9K 
11504 

RA-226 * 
228 ERR 
PC/L 

92/06/02 1425 HATER 1.2 

REMARK CODES: C - calculatsd valus, K - actual value le less than valus shown, J - sstlaatsd valus 



STORET RETRIEVAL DATE 93/03/02 
QRB902.008059 QRB902008099 LQ9 
33 10 48.0 108 12 20.0 4 
QILA RIVER BELOW HOT SPRINGS 
39017 NEH HEXICO GRANT 
COLORADO RIVER 110400 
QILA RIVER 
21NMEX 870919 19040001 
OOOO FEET DEPTH 1692 METERS ELEVATION 

PQMsRET 
GILA10 

PAQE: 12 

STATION B - QILA RIVER BELOW HOT BPRINOB 

OATE 
FRON 
TO 

TIME 
OF 
DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

39330 
ALDRIN 

TOT UQ/I 

92/08/03 0940 HATER .090K 

39337 39338 34299 39340 39348 39810 38360 39389 39370 
ALPHABHC BETA BHC OELTABHC GAMIABHC A-CHLRDH G-CHLRDN DDD DDE DOT 

LINDANE HHL SMPL MHL SMPL HHL SMPL MIL SMPL MHL SMPL 
TOTUG/L TOTUQ/L TOTUQ/L TOT.UG/L UG/L UG/L UQ/L UG/L UQ/L 

.090K .090K .090K .090K ,900K .90K .100K ,100K , 100K 

to 
•«3 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

39380 82823 82824 39388 39390 82622 78008 
DXELORIN ENDOSLFN ENDOSLFN ENDOSULN ENDRIN ENDRIN ENDRIN 

-804 TOT BETA TOT HHL 8NPL ALDH TOT KETONE 
TOTUQ/L REC UQ/L REC UG/L UG/L TOT UO/L REC UQ/L UQ/L 

39700 
HCB 

39410 39420 
HEPTCHLR HPCHLREP 

TOT UQ/L TOTUQ/L TOTUQ/L 

92/08/03 0940 HATER lOOK ,1K .IK .090K • lOOK ,1K .10K .OBOK .090K .090K 

DATE TIME 
FROM OF 
TO DAY MEDIUH 

92/06/03 0940 HATER 

SMK 39480 39492 39496 39900 39904 39908 39400 
OR HTHXYCLR PCB-1232 PCB-1242 PCB-1248 PC8-1294 PGB-1260 TOXAPHEN 
DEPTH HHL 9MPL 
(FT) UQ/L TOTUG/L TOTUQ/L TOTUG/L TOTUQ/L TOTUG/L TOTUQ/L 

.900K .900K .900K .900K 1.000K 1.000K 1.000K 

REMARK CODES: C - calculatsd valus, K - actual valus Is Isss than valus shown, J - sstlaatsd vslus 



STORET RETRIEVAL DATE 93/03/16 
aR8903.009960 QR8903009960 LG10 
33 13 23.0 108 14 37.0 4 
MIDDLE FORK OILA RIVER AT RANGER STATION 
39003 NEH NEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NMEX 870919 19040001 
SURFACE SAHPLE8 1729 HETERS ELEVATION 

PGMsRET 
GILA11 

PAGE: 13 

STATION 10 - MIDDLE FONK QILA RIVER AT RANGER STATION 

to 
00 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/08/01 0940 HATER 
92/06/02 1920 HATER 
92/06/03 1010 HATER 
92/06/03 1010 QA REPLICATE 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/06/01 0940 HATER 
92/06/02 1920 HATER 
92/06/03 1010 HATER 
92/06/03 1010 QA REPLICATE 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/06/01 0940 HATER 
92/06/02 1920 HATER 
92/06/03 1010 HATER 
92/06/03 1010 QA REPLICATE 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/06/01 0940 HATER 
92/06/03 1010 QA REPLICATE 

00010 
HATER 
TEHP 
CEHT 

14.1 
18.9 
19.2 

00830 
N02aN03 
N-TOTAL 
HO/L 

.04 

.06 

.06 

.09 

00991 
FLUORIDE 
F.TOTAL 
HO/L 

.28 

01020 
BORON 
B.DISS 
UG/L 

00099 
CNDUCTVY 
AT 290 
NICRONHO 

99 
100 
98 

00810 
NH3«NH4-
N TOTAL 
NO/L 

.110 

.100K 

.110 

.100K 

00919 
CALCIUN 
CA,DISS ' 
MQ/L 

28.0 
9.0 
10.0 
9.0 

01029 
CAOMIUH 
CD,DISS 
UO/L 

00300 
DO 

HQ/L 

8.4 
7.6 
8.1 

00640 
T INORQ. 
NITROQEN 
HQ/L N 

.190 

.160 

.170 

.180 

00929 
HQNSIUH 
HQ.DISS 
HG/L 

3.0 
3.0 
3.0 
3.0 

01030 
CHROHIUH 
CR.DISS 
UQ/L 

00400 
PM 

SU 

7.98 
8.00 
7.88 

00629 
TOT KJEL 

N 
HQ/L 

.320 

.880 

.190 

.420 

00930 
80DXUH 
NA.DISS 
HQ/L 

8.00 
8.00 
7.00 
8.00 

01039 
COBALT 
CO,DISS 
UG/L 

82079 
TURBIDTY 
LAB 
NTU 

21.0 
18.0 
18.0 

00809 
ORO N 
N 
HQ/L 

.2100 

.280C 

.0800 

.320C 

00839 
PTSSIUM 
K,DIS8 
HQ/L 

2.00 
9.00 
2.00 
2.00 

01040 
COPPER 
CU,DI8S 
UQ/L 

70300 
RESIDUE 
DISS-180 
C HQ/L 

114 
118 
110 
114 

00800 
TOTAL N 

N 
HQ/L 

.760 

.440 

.290 

.910 

00680 
T ORG C 

C 
HQ/L 

9.0 

01048 
IRON 

FE.DISS 
UQ/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

10 
9 
8 
6 

00410 
T ALK 
CACOS 
HQ/L 

38 
38 
38 
38 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

01049 
LEAD 

PB.DISS 
UG/L 

00888 
PHOB-TOT 

MG/L P 

.780 

.120 

.090 

.040 

00440 
HC03 ION 
HC03 
NO/L 

47 
46 
47 
47 

01000 
ARSENIC 
AS,DISS 
UG/L 

82037 
NG 

DISS HQ 
UQ/L 

00900 
TOT HARD 
CACOS 
HG/L 

82 
39 
37 
39 

00949 
SULFATE 
804-TOT 
HG/L 

7 
8 
8 
8 

01009 
BARIUH 
8A,DI8S 
UQ/L 

01096 
HANQNESE 
HN,DIS8 
UQ/L 

00812 
UN-IONZD 
NH3-N 
NG/L 

0.0030 
<0.004C 
0.0020 
<0.0020 

00940 
CHLORIDE 
TOTAL 
NQ/L 

9K 
9K 
9K 
9K 

01010 
BERYLIUH 
BE,DISS 
UQ/L 

71900 
HERCURY 
HQ,TOTAL 
UG/L 

.9K 

.9k 

REMARK CODES: calculatsd valus, K - actual valus Is Isss than valus shown, J - sstlaatsd valus 



STORET RETRIEVAL DATE 93/03/18 PQHsRET 
QRB903.010970 QRB903010970 LG11 GILA12 
33 13 20.0 108 14 39.0 4 
HEST FORK GILA RIVER ABOVE HIDDLE FORK GILA 
39003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NHEX 870819 19040001 
SURFACE SAHPLES 1729 HETERS ELEVATION 

PAQE: 

STATION 11 - NEST FORK QILA RIVER ABOVE NIDOLE FORK QILA 

14 

to 

DATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

92/06/01 
92/06/02 
92/06/03 

DATE 
FROM 
TO 

TIME 
OF 
DAY 

1009 
1499 
1000 

TIME 
OF 
DAY 

1009 
1499 
1000 

TIME 
OF 
DAY 

1009 
1499 
1000 

TIME 
OF 
DAY 

MEDIUM 

HATER 
HATER 
HATER 

MEDIUH 

HATER 
HATER 
HATER 

MEDIUH 

HATER 
HATER 
HATER 

MEDIUH 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

00010 
HATER 
TEMP 
CENT 

13.0 
18.1 
13.8 

00630 
N02aN03 
N-TOTAL 

HO/L 

.04K 

.17 

.04 

00991 
FLUORIDE 
F,TOTAL 
HQ/L 

.16 

01020 
BORON 
8,0X88 
UQ/L 

00099 
CNDUCTVY 
AT 29C 

NICRONHO 

74 
79 
76 

00610 
HH34NH4-
N TOTAL 

HQ/L 

.100K 

.100K 

.100K 

00819 
CALCIUH 
CA,DISS 
HQ/L 

7.0 
8.0 
9.0 

01029 
CADHIUH 
CD,DISS 
UQ/L 

00300 
DO 

HG/L 

8.9 
7.0 
8.3 

00640 
T INORG. 
NITROQEN 
HQ/L N 

.140 

.270 

.140 

00929 
HQNSIUH 
HQ,DISS 

HG/L 

2.0 
2.0 
2.0 

01030 
CHROHIUH 
CR,DI88 

UQ/L 

00400 
PM 

SU 

8.08 
8.01 
7.64 

00629 
TOT KJEL 

N 
HQ/L 

.230 

.410 

.120 

00830 
80DIUH 
NA,0I88 
HQ/L 

4.00 
4.00 
9.00 

01039 
COBALT 
CO,DISS 

UG/L 

82078 
TURBIDTY 
LAB 
NTU 

11.2 
8.9 
7.8 

00609 
ORO N 
N 

HQ/L 

.1300 

.3100 

.0200 

00939 
PT8SXUH 
K.DISS 
HQ/L 

1.00 
1.00 
1.00 

01040 
COPPER 
CU.DISS 

UQ/L 

70300 
RESIDUE 
DI8S-180 
C HQ/L 

88 
88 
90 

00600 
TOTAL N 

N 
HQ/L 

.27C 

.980 

.160 

00680 
T ORG 0 

0 
HG/L 

9.0 

01046 
IRON 

FE.DI88 
UG/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

9 
3K 
3K 

00410 
T ALK 
OAC03 
HQ/L 

31 
30 
31 

01108 
ALUHINUH 
AL.DISS 
UG/L 

01049 
LEAD 

PB.DISS 
UQ/L 

00669 
PHOS-TOT 

HQ/L P 

.020 

.090 

.OlOK 

00440 
HC03 ION 
HC03 
NG/L 

38 
37 
38 

01000 
ARSENIC 
AS,DISS 
UG/L 

82037 
HG 

DISS HG 
UG/L 

00900 
TOT HARD 
CACOS 
HQ/L 

28 
28 
31 

00949 
SULFATE 
804-TOT 

HQ/L 

6 
6 
7 

01009 
BARIUM 
BA.DISS 
UG/L 

01096 
HANQNEBE 
HN.DISS 

UQ/L 

00612 
UN-IONZD 
NH3-N 
HQ/L 

<0.003C 
<0.003C 
<0.001C 

00940 
CHLORIDE 
TOTAL 
HQ/L 

9K 
9K 
9K 

01010 
BERYLIUH 
BE,0188 
UG/L 

71900 
HERCURY 
HQ.TOTAL 

UQ/L 

92/06/01 1009 HATER .9K 

REMARK COOES: calculatsd valus. K - actual valus Is Isss than valus shown, J - sstlaatsd valus 



INTENSIVE WATER QUALITY SURVEY OF THE SAN FRANCISCO RIVER 
AND ITS TRIBUTARIES, CATRON ANO GRANT COUNTIES, 

NEW MEXICO, JULY 13-16, 1992 

Introduction 

During the week of July 13, 1992, the Surveillance and Standards Section 
conducted a four-day intensive water quality survey of a 75-mile reach of the 
San Francisco River from upstream of Luna, New Mexico to the San Francisco hot 
springs. Additional samples were collected from Dillman, Centerfire, Mule, 
Tularosa, Trout and Whitewater creeks. The San Francisco River and its 
tributaries are contained in water quality segments 2-601, 2-602 and 2-603. 

Water Qualitv Standards 

Water quality standards for these watercourses are set forth in sections 
1-102, 2-601, 2-602, 2-603 and 3-101 of the New Mexico water quality standards 
(NMWQCC 1991). Designated uses for segment 2-601, which contains the main 
stem of the San Francisco River from the New Mexico-Arizona line upstream to 
State Highway 12 at Reserve and the perennial reaches of Mule Creek, are 
irrigation, limited warmwater and marginal coldwater fishery, livestock and 
wildlife watering and secondary contact recreation. Designated uses for 
segment 2-602, which contains the main stem of the San Francisco River from 
State Highway 12 at Reserve upstream to the New Mexico-Arizona line, are 
coldwater fishery, irrigation, livestock and wildlife watering and primary 
contact recreation. Designated uses for segment 2-603, which contains all 
perennial reaches of tributaries to the San Francisco River at or above the 
Town of Glenwood, are domestic water supply, fish culture, high quality 
coldwater fishery, irrigation, livestock and wildlife watering and secondary 
contact recreation. 

Methods 

Water quality sampling methods were in accordance with the Quality Assurance 
Project Plan for Water Quality Management Programs (NMED 1991). 

Sampling Stations 

The names, STORET identification codes and locations of stations selected for 
this survey are given below. A map of the study area is presented in Fig. 3. 

Location 

San Francisco River above Luna. 

Dillman Creek at Forest Road 19 bridge. 

Trout Creek at Forest Road 19 bridge. 

Centerfire Creek at Forest Road 210 
crossing. 

Station 

1 

2 

3 

4 

STORET Code 

SFR602006040 

SFR603005720 

SFR603005525 

SFR603005315 
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Colorado j 

/Hexico 
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Figure 3. Sampling stations on the San Francisco River, the Tularosa 
River and Dillman, Trout, Centerfire, Whitewater and Mule 
creeks, 1992. 
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station 

5 

6 

7 

8 

9 

10 

11 

12 

Water Qual 

STORET Code 

SFR602005035 

SFR601004530 

SFR601004520 

SFR603004025 

SFR601001515 

SFR603001010 

SFR601000505 

SFR601000215 

itv Assessment 

Location 

San Francisco River above Reserve 
State Highway 12. 

Reserve WWTF effluent discharge. 

San Francisco River below Reserve. 

Tularosa River above San Francisco 
River. 

San Francisco River at Alma. 

Whitewater Creek at Glenwood. 

San Francisco River at San Francis 
springs. 

Mule Creek at State Highway 78. 

Water quality data collected during this survey are available on STORET and 
can be retrieved using the selector A=21NMEX and the restrictor IS=923503. 
Parametric coverage and survey data are provided in Tables 3, 4 and 5. 

During the period of July 13-16, 1992, stream discharges measured at the USGS 
gage on the San Francisco River near Reserve were 11, 10, 8.5 and 8.0 ftVsec 
and those measured at the USGS gage on the San Francisco River near Glenwood 
were 47, 42, 41 and 39 ft^/sec. Results of analyses for dissolved metals for 
this survey have not been received at the time this report was prepared. 

The San Francisco River above Luna (station 1) was warm, clear, well-
oxygenated and somewhat alkaline. There were elevated levels of total 
phosphorus, nitrogen species including un-ionized ammonia and total organic 
carbon. Most other chemical constituents were present at low levels. There 
were exceedances of the numeric standards for water temperature, pH and un
ionized ammonia and exceedances of the general standard for plant nutrients. 
Plant nutrients were present in concentrations adequate to produce heavy 
growths of filamentous algae. The elevated phosphorus levels were noted in a 
previous study of the San Francisco River (Smolka 1987) and were attributed to 
non-point source pollution within the upper San Francisco watershed in the 
vicinity of Alpine, Arizona. The Arizona Department of Environmental Quality 
has been studying the problem since 1986. Samples for determination of 
organochlorine pesticide levels were collected at this station to ensure 
compliance with the water quality standards for chlordane. All results were 
less than the minimum quantification levels. The exceedances for temperature, 
pH and un-ionized ammonia indicate nonattainment of the coldwater fishery use 
and the presence of algae in concentrations which cause nuisance conditions 
indicate a partial impairment of the primary contact recreation use. All 
other designated uses were attained. 
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Dillman and Trout creeks (stations 2 and 3) were each sampled one time during 
this survey. Discharges were low and no surface flow from these streams 
entered the San Francisco River during the survey. Both creeks were cool, 
very clear and slightly alkaline with moderate dissolved oxygen levels. There 
were low levels of nutrients and most other chemical constituents. An 
exception was total phosphorus in Trout Creek, which exceeded the numeric 
standard. This indicates a partial impairment of the high quality coldwater 
fishery use in Trout Creek, while all other designated uses in Trout Creek and 
all designated uses in Dillman Creek were attained. 

Centerfire Creek (station 4) was moderately warm to warm, moderately alkaline 
and very clear, with high levels of dissolved oxygen. There were low levels 
of nutrients and moderate levels of most other chemical constituents. All 
three measurements of conductivity exceeded the numeric standard for this 
segment as did one measurement for temperature, indicating a partial 
impairment of the high quality coldwater fishery use, while all other 
designated uses were attained. 

The San Francisco River above and below Reserve (stations 5 and 7) was warm 
and moderately alkaline with high levels of dissolved oxygen. Turbidity was 
relatively low, except during one sampling run at station 7, when a bulldozer 
was operating upstream in the stream channel. Reading of 45 and 291 NTU were 
obtained within a period of ten minutes. There were moderate levels of 
nutrients and most other chemical constituents. There were no exceedances at 
either station and all designated uses were attained. 

The Reserve wastewater treatment plant effluent (station 6) was warm and 
moderately turbid with very high levels of nutrients and total organic carbon 
and moderate levels of most other chemical constituents. There were low 
levels of BOD, non-filterable residue and fecal coliform bacteria. No visible 
foam or floating solids were detected. Total chlorine residual, measured by 
the colorimetric method (not approved by EPA), ranged from 0 to 0.07 mg/l, 
with one sample being above 0.011 mg/l. The NPDES permit for this facility 
specifies "no measurable chlorine" or 0.011 mg/l. The effluent from this 
facility did not reach the San Francisco river during the survey, but instead 
percolated into the sand and gravel well short of the stream channel. There 
were no detectable effects of this facility on the San Francisco River during 
the survey. 

The Tularosa River upstream from its confluence with the San Francisco River 
(station 8) was warm, alkaline and clear, with high levels of dissolved oxygen 
and nutrients. There were exceedances of numeric standards for temperature, 
pH, total phosphorus and un-ionized ammonia. An intensive water quality 
survey of the Tularosa River conducted In 1990 attributed numerous violations 
of the water quality standards to irrigation and cattle grazing in the upper 
watershed (Smolka 1990). These exceedances indicate nonattainment of the high 
quality coldwater fishery use, while all other designated uses were attained. 

The San Francisco River at Alma (station 9) was warm and moderately turbid and 
alkaline, with high levels of dissolved oxygen and low levels of nutrients and 
most other chemical constituents. There were no exceedances of numeric 
standards during the survey and all designated uses were attained. 
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Whitewater Creek at Glenwood (station 10) was cool, clear and slightly 
alkaline with high levels of dissolved oxygen and low levels of nutrients and 
most other chemical constituents. Samples for determination of organic 
contaminant levels were collected at this station and all results were less 
than the minimum quantification levels. There were no exceedances of numeric 
standards during the survey and all designated uses were attained. 

The San Francisco River at the San Francisco hot springs (station 11) was warm 
and moderately alkaline and turbid. There were moderate levels of dissolved 
oxygen and low levels of nutrients and most other chemical constituents. The 
combined level of radium-226 and -228 (measured only at this station) was well 
below the numeric standard. Samples for determination of organic contaminant 
levels were collected at this station and all results were less than the 
minimum quantification levels. There were no exceedances of numeric standards 
during the survey and all designated uses were attained. 

Mule Creek (station 12) was warm and very clear with low to moderate levels of 
dissolved oxygen, nutrients and most other chemical constituents. There were 
no exceedances of numeric standards during the survey and all designated uses 
were attained. 

Biological Assessment 

The San Francisco River at Luna (station 1) was selected as the reference 
station for habitat and biological assessments. Data from benthic sampling in 
1987 were used as reference data to allow a separate assessment of the 
reference station based on temporal changes over the last five years. 

Habitat conditions at station 1 in 1987 and 1992 were rated good to excellent. 
Habitat conditions at the two lower San Francisco River stations decreased in 
a downstream manner from supporting at station 5 above Reserve to non-
supporting at station 7 below Reserve. The habitat conditions encountered at 
Centerfire Creek were also degraded and were considered to be only partially 
supporting compared to the reference. 

The biological condition at station 1 was determined to be non-impaired and 
showed little change from 1987, except for a slight reduction in taxa and EPT 
numbers which could be related to sampling conditions. Analysis of the 
macroinvertebrate community at station 1 shows it to be healthy, diverse and 
composed of pollution-sensitive taxa. Biological conditions at the remaining 
three stations were slightly impaired when compared to the reference station. 
The macroinvertebrate communities at the two lower San Francisco River 
stations were characterized by reductions in both taxa and EPT numbers and a 
shift to a dominant taxa. The macroinvertebrate community at station 4 on 
Centerfire Creek showed only subtle reductions in most calculated metric 
values, accompanied by a major increase in the standing crop. The slightly 
impaired biological conditions at stations 5 and 7 on the San Francisco River 
are due to reductions in habitat quality and not water quality. The slightly 
impaired biological condition at station 4 on Centerfire Creek is primarily 
due to a reduction in habitat quality, but the increased standing crop 
apparently is due to an increase in nutrients from upstream activities, 
primarily ranching. 
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Table 3. Mater quality data collected on the Sen Franolooo Rivsr and tributaries. July 18-18, 1992. 

STORET RETRIEVAL DATE 93/03/16 
SFR602.006040 SFR602006040 8ANFRAN009 
33 49 06.0 106 99 23.0 4 
SAN FRANCISCO RIVER ABOVE LUNA 
39003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NHEX 870919 19040004 
OOOO FEET DEPTH 2178 HETERS ELEVATION 

PQHsRET 
SANFRAN1 

PAQE: 

STATIOH 1 - BAN FRANCI800 RIVER ABOVE LUNA 

DATE 
FROH 
TO 

92/07/13 
92/07/14 
92/07/19 

DATE 
FROM 
TO 

TIHE 
OF 

DAY 

0919 
1620 
0900 

TIHE 
OF 
DAY 

HEDIUH 

HATER 
HATER 
HATER 

MEDIUH 

92/07/13 0919 HATER 
92/07/14 1620 HATER 
92/07/19 0900 HATER 

DATE 
FROM 
TO 

TIHE 
OF 

DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

00010 
WATER 
TENP 
CENT 

13.1 
28.9 
13.9 

00630 
N02aN03 
N-TOTAL 

HQ/L 

.11 

.10 

.12 

00919 
CALCIUH 
CA,DI88 

HO/L 

00099 
CNDUCTVY 
AT 290 

HICROHHO 

243 
267 
266 

00810 
NH34NN4-
N TOTAL 

HG/L 

.170 

.120 

.120 

00929 
HQNSIUH 
HQ.DISS 

HQ/L 

00900 
00 

HQ/L 

8.4 
6.7 
8.2 

00840 
T INORQ. 
NITROGEN 
HQ/L N 

.280 

.220 

.240 

00930 
SODIUN 
NA.DISS 
HO/L 

00400 
PH 

8U 

8.40 
8.88 
8.38 

00829 
TOT KJEL 

N 
HQ/L 

.490 

.660 

.940 

00939 
PT88IUH 
K.DISS 
HQ/L 

82079 
TURBIDTY 

LAB 
NTU 

2.7 
2.9 
2.4 

00609 
ORG N 

N 
HQ/L 

.2800 

.940C 

.420C 

00680 
T ORG C 

C 
HG/L 

70300 
RESIDUE 
DISS-180 
C HG/L 

198 
192 
189 

00600 
TOTAL N 

N 
HG/L 

.960 

.76C 

.660 

01106 
ALUHINUH 
AL.DISS 
UG/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

3 
3 
3 

00410 
T ALK 
0ACO3 
HQ/L 

143 

01000 
ARSENIC 
AS,DISS 
UQ/L 

00889 
PHOS-TOT 

HQ/L P 

.230 

.200 
1.140 

00440 
HC03 ION 
HC03 
MG/L 

179 

01009 
BARIUM 
BA.DISS 
UQ/L 

00900 
TOT HARD 
CACOS 
HQ/L 

111 
129 
119 

00949 
SULFATE 
SO4-T0T 

HQ/L 

7 

01010 
BERYLIUH 
BE.DISS 
UQ/L 

00812 
UN-IONZD 
NH8-N 
MB/L 

0.010C 
0.03BC 
0.007C 

00940 
CHLORIDE 

TOTAL 
HQ/L 

9K 

01020 
BORON 
8,0188 
UG/L 

92/07/13 0919 HATER 28.0 10.0 16.00 1.00 8.0 

DATE 
FROH 
TO 

TIHE 
OF 
DAY HEDIUH 

BMK 
OR 

DEPTH 
(FT) 

01089 
NICKEL 

NI.DISS 
UQ/L 

01149 
SELENIUM 
8E.DI8S 

UQ/L 

01140 
SILICON 
SI.DISS 

UQ/L 

01079 
SILVER 

AG.DISS 
UG/L 

01080 
STRONTUN 
8R.DI88 

UQ/L 

01100 
TIM 

SN.DISS 
UQ/L 

01089 
VANADIUH 
V.DISS 
UQ/L 

01090 
ZINC 

ZN.DISS 
UQ/L 

90080 
CHLORINE 
TOT RESD 

HG/L 

92/07/19 0900 HATER .00 

REHARK COOES: calculatsd valus, K - actual valus Is isss than valus shown. sstlaatsd valus 



STORET RETRIEVAL OATE 93/03/01 
9FR602.006040 SFRe02006040 SANFRAN005 
33 49 06.0 109 99 23.0 4 
SAN FRANCISCO RIVER ABOVE LUNA 
39003 NEH MEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NHEX 870919 19040004 
SURFACE SAMPLES 2176 METERS ELEVATION 

PGMsRET 
SANFRAN1 

PAGE: 

STATION 1 - SAN FRANCISCO RIVER ABOVE LUNA 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

39330 
ALDRIN 

TOT UO 

39337 39336 34299 39340 39348 39810 39360 39369 39370 
ALPHABHC BETA BHC OELTABHC QAMHABHC A-CHLRON Q-CHLRDN DDD DOE DDT 

LINDANE HHL SMPL HHL SMPL HHL SMPL HHL SMPL HHL SMPL 
TOTUQ/L TOTUQ/L TOTUQ/L TOT.UQ/L UQ/L UQ/L UG/L UG/L UQ/L 

92/07/19 0900 HATER .090K .090K .090K .090K .090K .900K .90K , 100K , 100K . 100K 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SHK 
OR 

DEPTH 
(FT) 

O) 92/07/19 0900 HATER 

39380 82623 82624 39388 39390 82622 76008 
DIELDRIN ENDOSLFN ENDOSLFN ENDOSULN ENDRIN ENDRIN ENDRIN 

-304 TOT BETA TOT HHL SMPL ALDH TOT KETONE 
TOTUQ/L REC UQ/L REC UQ/L UQ/L TOT UQ/L REC UQ/L UG/L 

39700 
HCB 

39410 39420 
HEPTCHLR HPCHLREP 

TOT UQ/L TOTUQ/L TOTUQ/L 

, 100K IK IK .090K , 100K IK , 10K .080K .090K .OSOK 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

39400 39492 39496 39900 39904 39908 39400 
MTHXYCLR PCB-1232 PCB-1242 PCB-1248 PCB-1294 PCB-1260 TOXAPHEN 
HHL SMPL 

UQ/L TOTUQ/L TOTUG/L TOTUG/L TOTUG/L TOTUG/L TOTUG/L 

92/07/19 0900 HATER .900K .900K .900K .900K 1.OOOK 1.000K 1.000K 

REMARK CODES: C - calculated value, K - actual valus Is Isss than value shown, J - estimated value 



STORET RETRIEVAL DATE 93/03/01 
SFRe03.00S720 SFR603009720 SANFRAN2 
33 49 49.0 108 97 19.0 4 
DILLMAN CREEK AT FRI9 BRIDGE 
39003 NEH MEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NMEX 920926 19040004 
OOOO FEET DEPTH 2177 METERS ELEVATION 

PQHsRET PAQE: 

STATION 2 - DILLMAN CREEK AT FOREST ROAD 19 BRIDGE 

SMK 00010 00099 00300 00400 82079 70300 00930 00669 00900 00612 
DATE TIME OR HATER CNDUCTVY 00 PH TURBIDTY RESIDUE RESIDUE PHOS-TOT TOT HARD UN-IOHZD 
FROM OF DEPTH TEMP AT 29C LAB DISS-180 TOT NFLT CAC03 NH3-N 
TO DAY MEDIUM (FT) CENT MICR0*W0 MG/L SU NTU C MG/L MG/L MO/L P MG/L MQ/L 

92/07/13 1120 HATER 13.9 329 6.7 7.73 .6 238 3K .070 162 0.001C 

DATE TIME 
FROH OF 
TO DAY 

SMK 
OR 

DEPTH 
MEDIUM (FT) 

00630 
N02aN03 
N-TOTAL 

MQ/L 

00610 
NH3tNH4-
N TOTAL 

MQ/L 

00640 
T INORQ. 
NITROQEN 
MQ/L N 

00629 
TOT KJEL 

N 
MQ/L 

00609 
ORO N 
N 
MQ/L 

00600 
TOTAL N 

N 
MO/L 

00410 
T ALK 
CACOS 
MQ/L 

00440 
HC03 ION 
HC03 
MQ/L 

00949 
SULFATE 
S04-T0T 

MQ/L 

00940 
CHLORIDE 

TOTAL 
MQ/L 

92/07/13 1120 HATER ,11 ,110 .220 .200 .0900 .310 179 219 11 9K 

CO SHK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

00919 
CALCIUM 
CA,DISS 
MQ/L 

00929 
HQNSIUH 
HQ.DISS 
MQ/L 

00930 
SODIUM 
NA,OISS 
MQ/L 

00939 
PTSSIUM 
K.DISS 
MQ/L 

00680 
T ORQ C 

C 
HQ/L 

01106 
ALUMINUM 
AL.DISS 
UQ/L 

01000 
ARSENIC 
AS,DISS 
UQ/L 

01009 
BARIUM 
BA.DISS 
UQ/L 

01010 
BERYLIUM 
BE,DISS 
UQ/L 

01020 
BORON 
B.DISS 
UG/L 

92/07/13 1120 HATER 49.0 12.0 21.00 1.00 9.0 

OATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

01029 
CADMIUM 
CD,DISS 
UQ/L 

01030 
CHROMIUH 
CR,DISS 

UG/L 

01039 
COBALT 
CO,DISS 

UQ/L 

01040 
COPPER 
CU.DISS 

UO/L 

01046 
IRON 

FE.DISS 
UQ/L 

01049 
LEAD 

PB,DISS 
UG/L 

82037 
MQ 

DISS MQ 
UG/L 

01096 
MANGNESE 
HN,DISS 

UG/L 

71900 
MERCURY 
HQ,TOTAL 

UQ/L 

01060 
MOLY 

MO,DISS 
UG/L 

92/07/13 1120 MATER .SK 

REMARK CODES: calculated value, K - actual valus la leas than value shown. estimated value 



STORET RETRIEVAL DATE 93/03/16 
SFR603.009929 SFR603009929 SANFRAN3 
33 50 SO.O 108 S7 13.0 4 
TROUT CREEK AT FRI9 BRIDGE 
35003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
OILA RIVER 
21NHEX 920926 19040004 
OOOO FEET DEPTH 2231 METERS ELEVATION 

PQMsRET PAQE: 

STATION 3 - TROUT CREEK AT FOREST ROAD 19 BRIDGE 

DATE 
FROM 
TO 

/07/13 

DATE 
FROM 
TO 

TIME 
OF 

DAY 

1009 

TIME 
OF 
DAY 

MEDIUM 

HATER 

MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

00010 
HATER 
TEMP 
CEHT 

14.3 

00630 
N02aN03 
N-TOTAL 

MQ/L 

00099 
CNDUCTVY 
AT 290 

MICROMHO 

267 

00610 
NH34NH4-
N TOTAL 

MQ/L 

00300 
DO 

MQ/L 

8.2 

00640 
T INORQ. 
NITROQEN 
HQ/L N 

00400 
PH 

SU 

8.08 

00629 
TOT KJEL 

N 
MQ/L 

82079 
TURBIDTY 

LAB 
NTU 

1.0 

00609 
ORQ N 

N 
HQ/L 

70300 
RESIDUE 
DISS-180 
C HQ/L 

204 

00600 
TOTAL N 

N 
HQ/L 

00930 
RESIDUE 
TOT NFLT 
HG/L 

3K 

00410 
T ALK 
CACOS 
MQ/L 

00889 
PHOS-TOT 

NG/L P 

.190 

00440 
NCOS ION 
HC03 
MG/L 

00900 
TOT HARD 
CACOS 
MQ/L 

121 

00949 
SULFATE 
S04-T0T 

MQ/L 

00612 
UN-IONZD 
NH3-N 
HQ/L 

0.009C 

00940 
CHLORIDE 
TOTAL 
MG/L 

92/07/13 1009 HATER .08 ,170 .29C ,190 .020C .270 194 187 9K 

(O 
00 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

00919 
CALCIUH 
CA,DI8S 
HQ/L 

00929 
HQNSIUH 
MQ,DISS 

MQ/L 

00930 
SODIUM 
NA,DISS 
MQ/L 

00939 
PTSSIUM 
K,0ISS 
MQ/L 

00680 
T ORQ C 

C 
MQ/L 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

01000 
ARSENIC 
AS,DISS 
UQ/L 

01009 
BARIUM 
BA.DISS 
UQ/L 

01010 
BERYLIUH 
BE,DISS 
UQ/L 

01020 
BORON 
B.DISS 
UQ/L 

92/07/13 1009 HATER 32.0 10.0 16.00 1.00 9.0 

DATE 
FROH 
TO 

TIHE 
OF 
DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

01029 
CAOMIUH 
CD,DISS 
UQ/L 

01030 
CHROHIUH 
CR.DISS 

UQ/L 

01039 
COBALT 
CO.DISS 

UQ/L 

01040 
COPPER 
CU.DISS 

UQ/L 

01046 
IRON 

FE.DISS 
UQ/L 

01049 
LEAD 

P8,DISS 
UQ/L 

82037 
HG 

DISS HO 
UG/L 

01096 
MANGNESE 
MN,DISS 

UQ/L 

71900 
MERCURY 
HQ,TOTAL 

UQ/L 

01060 
MOLY 

HO.DISS 
UG/L 

92/07/13 1009 HATER .9K 

REMARK CODES: C - calculated value, K - actual value le less than value shown, J - estlmatsd value 



STORET RETRIEVAL DATE 93/03/16 
SFR603.005319 9FR603009315 SANFRAN4 
33 49 SO.O 108 SO 41.0 4 
CENTERFIRE CREEK AT FR210 CROSSING 
3S003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NMEX 920926 19040004 
OOOO FEET DEPTH 2033 METERS ELEVATION 

PGMsRET PAQE: 

STATION 4 - CENTERFIRE CREEK AT FOREST ROAD 210 CROSSINQ 

CO 

to 

DATE 
FROM 
TO 

92/07/13 
92/07/14 
92/07/15 
92/07/15 

DATE 
FROH 
TO 

92/07/13 
92/07/14 
92/07/15 
92/07/15 

DATE 
FROM 
TO 

TIHE 
OF 
DAY 

1049 
1939 
1090 
1090 

TIHE 
OF 

DAY 

1049 
1939 
1090 
1090 

TIME 
OF 

DAY 

SMK 
OR 

DEPTH 
MEDIUM (FT) 

HATER 
HATER 
HATER 
QA REPLICATE 

SMK 
OR 
DEPTH 

MEDIUM (FT) 

HATER 
HATER 
HATER 
QA REPLICATE 

SMK 
OR 
DEPTH 

MEDIUM (FT) 

00010 
HATER 
TENP 
CENT 

16.9 
24.0 
17.2 

00630 
N02aN03 
N-TOTAL 
MQ/L 

.08 

.11 

.12 

.12 

00919 
CALCIUM 
CA,DISS 
HQ/L 

00099 
CNDUCTVY 
AT 29C 

NICRONHO 

490 
498 
488 

00610 
NH34NH4-
N TOTAL 
HQ/L 

.110 

.120 

.100K 

.100 

00929 
MQNSIUM 
HG,DISS 
HG/L 

00300 
DO 

MQ/L 

8.7 
7.4 
8.6 

00840 
T INORG. 
NITROQEN 
MQ/L N 

.19C 

.230 

.220 

.220 

00930 
SODIUM 
NA.DISS 
MQ/L 

00400 
PH 

SU 

8.94 
8.99 
8.91 

00629 
TOT KJEL 

N 
MG/L 

.130 

.380 

.100K 

.110 

00939 
PTSSIUM 
K,DISS 
MQ/L 

82079 
TURBIDTY 

LAB 
NTU 

.8 

.9 

.7 

00609 
ORQ N 

N 
MQ/L 

.020C 

.2600 

.0000 

.0100 

00680 
T ORG C 

C 
MQ/L 

70300 
RESIDUE 
0I8S-180 
C HQ/L 

326 
312 
336 
340 

00600 
TOTAL N 

N 
MQ/L 

.210 

.490 

.220 

.23C 

01106 
ALUMINUM 
AL,DIS3 
UG/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

SK 
4 
3K 
SK 

00410 
T ALK 
CACOS 
MQ/L 

274 

01000 
ARSENIC 
AS,DISS 
UQ/L 

00665 
PHOS-TOT 

MQ/L P 

.080 

.070 

.070 

.080 

00440 
HC03 ION 
NCOS 
HQ/L 

326 

01009 
BARIUM 
BA.DISS 
UQ/L 

00900 
TOT HARD 
CACOS 
HQ/L 

182 
173 
190 
180 

00949 
SULFATE 
304-TOT 
HQ/L 

13 

01010 
BERYLIUH 
BE,DISS 
UQ/L 

00812 
UN-IONZD 
NHS-N 
HQ/L 

0.011C 
0.020C 
<0.009C 
0.009C 

00940 
CHLORIDE 

TOTAL 
MG/L 

6 

01020 
BORON 
B.DISS 
UG/L 

92/07/13 1049 HATER 90.0 14.0 49.00 1.00 3.0 

DATE 
FROH 
TO 

TIHE 
OF 
DAY MEDIUM 

SHK 
OR 

DEPTH 
(FT) 

01025 
CADHIUH 
CD,DISS 
UO/L 

01030 
CHROHIUH 
CR,DISS 

UG/L 

01035 
COBALT 
CO,DISS 

UO/L 

01040 
COPPER 
CU,DISS 

UG/L 

01046 
IRON 

FE,0ISS 
UG/L 

01049 82037 
LEAD HQ 

PB.DISS DISS HQ 
UG/L UG/L 

01056 
MANQNESE 
MN.DISS 

UG/L 

71900 01060 
MERCURY MOLY 
HQ,TOTAL MO,DISS 

UQ/L UG/L 

92/07/13 1049 HATER .9K 

REMARK CODES: calculated value, K - actual value le less than value shown, J - estimated value 



STORET RETRIEVAL DATE 93/03/16 
SFRe02.005035 SFR602005035 SANFRAN9 
33 44 12.0 108 46 14.0 4 
SAN FRANCISCO RIVER ABOVE RESERVE AT HHY 
39003 NEH MEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NMEX 870919 19040004 
OOOO FEET DEPTH 1793 METERS ELEVATION 

PQMsRET 
USQS442680 

12 

PAQE: 

STATION 9 - SAN FRANCISCO RIVER ABOVE RESERVE AT STATE HIQHHAY 12 

O 

DATE TIME 
FROM OF 
TO DAY MEDIUH 

92/07/13 1209 HATER 
92/07/14 1149 HATER 
92/07/15 1305 HATER 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

92/07/13 1205 HATER 
92/07/14 1145 HATER 
92/07/15 1305 HATER 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

92/07/13 1205 HATER 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

92/07/13 1209 HATER 

DATE TIME 
FROH OF 
TO DAY HEDIUH 

92/07/13 1209 HATER 
92/07/14 1149 HATER 
92/07/19 1309 HATER 
92/07/16 0917 HATER 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TEMP 
CENT 

22.4 
21.9 
24.8 

00630 
N02aN03 
N-TOTAL 

HQ/L 

.14 

.11 

.12 

00919 
CALCIUH 
CA,DISS 

MQ/L 

40.0 

01029 
CADMIUM 
CD,DISS 
UQ/L 

01069 
NICKEL 
NI,DISS 

UQ/L 

00099 
CNDUCTVY 
AT 29C 

HICROHHO 

366 
360 
361 

00610 
NH3'fNH4-
N TOTAL 
HQ/L 

.110 

.110 

.110 

00929 
HQNSIUH 
HQ,DISS 

HQ/L 

10.0 

01030 
CHROHIIM 
CR,DIS8 

UG/L 

f 

01149 
SELENIUH 
SE,DIS8 

UQ/L 

00300 
DO 

HQ/L 

8.2 
8.1 
8.0 

00640 
T INORQ. 
NITROGEN 
KQ/L N 

.290 

.22C 

.230 

00930 
90DIUH 
NA.DISS 
HQ/L 

33.00 

01039 
COBALT 
CO,DISS 

UQ/L 

01080 
8TR0NTUH 
SR,DISS 

UQ/L 

00400 
PH 

SU 

8.98 
8.60 
8.67 

00629 
TOT KJEL 

N 
HQ/L 

.240 

.270 

.180 

00939 
PTSSIUH 
K,DISS 
HG/L 

1.00 

01040 
COPPER 
CU,DISS 

UQ/L 

01100 
TIN 

SN.DISS 
UQ/L 

82079 
TURBIDTY 
LAB 

NTU 

8.3 
6.4 
6.9 

00609 
ORQ N 
N 

HQ/L 

.130C 

.1600 

.0700 

00680 
T ORQ C 

C 
HQ/L 

3.0 

01046 
IRON 

FE.DISS 
UG/L 

01089 
VANADIUH 
V.DISS 
UQ/L 

70300 
RESIDUE 
DISS-180 
C HQ/L 

244 
292 
294 

00600 
TOTAL N 

N 
MQ/L 

.SBC 

.SBC 

.300 

01106 
ALUHINUH 
AL,DISS 
UQ/L 

01049 
LEAD 

PB,DISS 
UQ/L 

01090 
ZINC 

ZN,DISS 
UQ/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

19 
SK 
13 

00410 
T ALK 
CACOS 
MQ/L 

199 

01000 
ARSENIC 
AS,DISS 
UQ/L 

82037 
MQ 

DISS HQ 
UQ/L 

90060 
CHLORINE 
TOT RESD 
HQ/L 

.00 

.00 

.00 

00669 
PHOS-TOT 

HG/L P 

.110 

.090 

.110 

00440 
HC03 ION 
HC03 
HG/L 

239 

01009 
BARIUH 
BA.DISS 
UG/L 

01056 
MANQNESE 
MN.DISS 

UQ/L 

31616 
FEC COLI 
MFM-FCBR 
/100ML 

00900 
TOT HARD 
CACOS 
HQ/L 

141 
134 
137 

00945 
SULFATE 
304-TOT 

HQ/L 

11 

01010 
BERYLIUH 
BE,DISS 
UQ/L 

71900 
MERCURY 
HQ.TOTAL 

UG/L 

.5K 

00310 
BOD 
5 DAY 
MQ/L 

00612 
UN-IONZD 
NH3-H 
HO/L 

0.017C 
0.017C 
0.023C 

00940 
CHLORIDE 

TOTAL 
MG/L 

9 

01020 
BORON 
B.DISS 
UQ/L 

01060 
MOLY 

HO,DISS 
UG/L 

70J 4.0 

REHARK CODES: C - calculated value, K - actual value Is Isss than valus shown, J - sstlmatsd value 



STORET RETRIEVAL DATE 93/09/13 
SFReOI.004530 SFR601004530 3ANFRAN6 
33 41 51.0 108 45 24.0 4 
COMMUNITY OF RESERVE HHTP OUTFALL PIPE 
35003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NHEX 870926 19040004 
SURFACE SAHPLES 1739 HETERS ELEVATION 

PQMsRET 
NH0024163 

PAGE: 

STATION 8 - COMMIITY OF RESERVE HWTP OUTFALL PIPE 

DATE 
FROM 
TO 

92/07/13 
92/07/14 
92/07/15 

OATE 
FROH 
TO 

92/07/13 
92/07/14 
92/07/15 

DATE 
FROM 
TO 

TIME 
OF 

DAY 

1350 
1125 
1320 

TIME 
OF 
DAY 

1350 
1125 
1320 

TIME 
OF 

DAY 

MEDIUM 

HATER 
HATER 
HATER 

MEDIUM 

HATER 
MATER 
HATER 

MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TEMP 
CENT 

21.9 
19.9 
20.9 

00610 
NHStNH4-
N TOTAL 

MQ/L 

.200 

.160 

.220 

00929 
HQNSIUH 
HQ.DISS 

HG/L 

00099 
CNDUCTVY 
AT 29C 

HICROmo 

738 
749 
698 

00640 
T INORQ. 
NITROQEN 
MQ/L N 

16.300 
19.060 
10.070 

00930 
SODIUM 
NA.DISS 
MQ/L 

00400 
PH 

SU 

7.63 
7.63 
7.62 

00629 
TOT KJEL 

N 
MO/L 

2.910 
2.430 
3.100 

00939 
PTSSIUH 
K,DISS 
HQ/L 

82079 
TURBIDTY 

LAB 
NTU 

7.4 
6.8 
9.2 

00609 
ORQ N 
N 
MQ/L 

2.7100 
2.2700 
2.880C 

00680 
T ORQ C 

C 
MQ/L 

70300 
RESIDUE 
DISS-160 
C MQ/L 

568 
928 
958 

00600 
TOTAL N 

N 
MQ/L 

19.OIC 
17.33C 
12.99C 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

00530 
RESIDUE 
TOT NFLT 
MG/L 

10 
12 
19 

00410 
T ALK 
CACOS 
HQ/L 

210 

01000 
ARSENIC 
AS.DISS 
UG/L 

00669 
PHOS-TOT 

MQ/L P 

3.030 
3.340 
.900 

00440 
HCOS ION 
NCOS 
MQ/L 

256 

01009 
BARIUH 
8A,DISS 
UG/L 

00900 
TOT HARD 
CACOS 
HQ/L 

187 
181 
174 

00945 
SULFATE 
804-TOT 

MG/L 

40 

01010 
BERYLIUH 
BE.DISS 
UQ/L 

00612 
UN-IONZD 
NH3-N 
MG/L 

00940 
CHLORIDE 

TOTAL 
MG/L 

43 

01020 
BORON 
B.OISS 
UQ/L 

00630 
N02aN03 
N-TOTAL 
MQ/L 

16.10 
14.90 
9.85 

00915 
CALCIUH 
CA.DISS 

HQ/L 

55.0 

01025 
CADHIUH 
CD.DISS 
UO/L 

92/07/13 1350 HATER 12.0 100.00 12.00 16.1 

DATE TIME 
FROH OF 
TO DAY MEDIUM 

SMK 01030 01039 01040 01046 01049 92037 01096 
OR CHROHIUH COBALT COPPER IRON LEAD HO MANGNESE 

DEPTH CR.DISS 00,0133 CU.DISS FE.DISS PB.DISS DISS MQ MN.DISS 
(FT) UQ/L UQ/L ' UQ/L UQ/L UQ/L UQ/L UQ/L 

71900 01060 01069 
MERCURY HOLY NICKEL 
HQ,TOTAL MO,DISS NI,DISS 

UQ/L UQ/L UQ/L 

92/07/13 1390 HATER .5K 

DATE TIME 
FROM OF 
TO DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

01149 
SELENIUH 
SE,DISS 

UQ/L 

01060 01100 
STRONTUH TIN 
SR,DISS SN.DISS 

UQ/L UQ/L 

01089 
VANADIUM 
V.DISS 
UQ/L 

01090 
ZINC 

ZN,DI3S 
UG/L 

90080 
CHLORINE 
TOT RESD 

NQ/L 

31616 
FEC COLI 
MFM-FCBR 
/100ML 

00310 
BOD 
9 DAY 
MG/L 

92/07/13 1390 HATER 
92/07/14 1129 HATER 
92/07/15 1320 HATER 
92/07/16 0905 HATER 

.00 

.00 

.07 
IK 3.0 

REMARK CODES: C - calculated value. K - actual value Is less than value shown, J - estimated value 



STORET RETRIEVAL OATE 93/03/16 
SFR601.004920 SFR601004920 SANFRAN040 
33 40 41.0 108 46 33.0 4 
SAN FRANCISCO RIVER BELOH RESERVE 
39003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NHEX 870919 19040004 
OOOO FEET DEPTH 1732 METERS ELEVATION 

PQMsRET 
SANFRAN7 

PAOE: 

STATION 7 - BAN FRANCISCO RIVER BELOH RESERVE 

>̂  
NJ 

DATE 
FROH 
TO 

92/07/13 
92/07/14 
92/07/14 
92/07/19 

DATE 
FROH 
TO 

92/07/13 
92/07/14 
92/07/15 

DATE 
FROH 
TO 

92/07/13 

DATE 
FROH 
TO 

92/07/13 

DATE 
FROH 
TO 

92/07/13 
92/07/14 
92/07/15 
92/07/16 

TIHE 
OF 

DAY 

1430 
1100 
1110 
1390 

TIHE 
OF 

DAY 

1430 
1100 
1390 

TIHE 
OF 
DAY 

1430 

TIHE 
OF 

DAY 

1430 

TIME 
OF 
DAY 

1430 
1100 
1390 
0898 

HEDIUH 

HATER 
HATER 
HATER 
HATER 

HEDIUH 

HATER 
HATER 
HATER 

HEDIUH 

HATER 

HEDIUH 

HATER 

HEDIUH 

HATER 
HATER 
HATER 
HATER 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

SMK 
OR 

DEPTH 
(FT) 

00010 
HATER 
TEHP 
CEHT 

29.2 
19.8 

29.9 

00630 
N02aN03 
N-TOTAL 
HQ/L 

.10 

.14 

.04K 

00919 
CALCIUH 
CA.DISS 

HQ/L 

44.0 

01029 
CADHIUH 
CD,DISS 
UQ/L 

01089 
NICKEL 

NI,DISS 
UQ/L 

00099 
CNDUCTVY 
AT 290 

HICROHHO 

344 
381 

387 

00610 
NH3+NH4-
N TOTAL 
HQ/L 

.110 

.120 

.110 

00929 
HQN8IUH 
HQ,DI9S 

HQ/L 

10.0 

01030 
CHROHIUH 
CR.DISS 
UQ/L 

01149 
SELENIUH 
SE,DISS 

UQ/L 

00300 
DO 

HQ/L 

6.8 
7.8 

7.0 

00640 
T INORQ. 
NITROGEN 
HG/L N 

.210 

.260 

.130 

00930 
SOOIUH 
NA,DISS 

HQ/L 

33.00 

01039 
COBALT 
CO.DISS 

UQ/L 

01080 
STRONTUH 
8R.0ISS 

UG/L 

00400 
PH 

SU 

8.91 
8.41 

8.48 

00629 
TOT KJEL 

N 
HQ/L 

.210 

.300 
,170 

00939 
PTSSIUH 
K.DISS 
HQ/L 

1.00 

01040 
COPPER 
CU,DISS 
UQ/L 

01100 
TIN 

SN.DISS 
UQ/L 

82079 
TURBIDTY 

LAB 
NTU 

10.7 
49.0 
291.0 
6.1 

00609 
ORQ N 

N 
MG/L 

.1000 

.180C 

.0600 

00680 
T ORG C 

C 
HQ/L 

3.0 

01046 
IRON 

FE,DISS 
UQ/L 

01089 
VANADIUH 
V,DI8S 
UQ/L . 

70300 
RESIDUE 
DISS-180 
C HQ/L 

296 
262 

246 

00600 
TOTAL N 

N 
HQ/L 

.SIC 

.440 

.21C 

01106 
ALUHINUH 
AL.DISS 
UG/L 

01049 
LEAD 

PB.DISS 
UQ/L 

01090 
ZINC 

ZN.DISS 
UO/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

21 
33 

10 

00410 
T ALK 
CACOS 
HQ/L 

203 

01000 
ARSENIC 
AS,DISS 

UQ/L 

82037 
HQ 

DISS HQ 
UQ/L 

90080 
CHLORINE 
TOT RESD 

MQ/L 

.00 

.00 

.00 

00669 
PHOS-TOT 

HQ/L P 

.130 

.190 

.110 

00440 
HCOS ION 

HCOS 
HQ/L 

249̂  

01009 
BARIUH 
BA,DISS 

UQ/L 

01056 
HANQNESE 
MN.DISS 
UQ/L 

31616 
FEC COLI 
MFH-FCBR 
/100HL 

90J 

00900 
TOT HARD 
CACOS 
HG/L 

131 
194 

199 

00949 
SULFATE 
304-TOT 
HQ/L 

11 

01010 
BERYLIUH 
BE.DISS 

UQ/L 

71900 
HERCURY 
HQ,TOTAL 
UQ/L 

.9K 

00310 
BOD 
9 DAY 
HQ/L 

1.0 

00612 
UN-IONZD 
NHS-N 
HQ/L 

0.017C 
0.011C 

0.017C 

00940 
CHLORIDE 

TOTAL 
HG/L 

6 

01020 
BORON 
8,DISS 
UQ/L 

01060 
MOLY 

HO.DISS 
UQ/L 

\ 

REMARK CODES: c - calculated value. K - actual value Is Isss than valus shown. J - estlmstsd value 



STORET RETRIEVAL DATE 93/03/16 PQHsRET 
9FR603.004029 8FR603004029 TULAROSA099 SANFRAN9 
33 40 40.0 109 46 10.0 4 
TULAROSA RIVER ABOVE THE SAN FRANCISCO RIVER 
39003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NHEX 870919 19040004 
OOOO FEET DEPTH 1733 HETERS ELEVATION 

PAQE: 

STATION 8 - TULAROSA RIVER ABOVE TME SAN FRANCISCO RIVER 

4k. 
CO 

DATE 
FROM 
TO 

92/07/13 
92/07/14 
92/07/15 

DATE 
FROM 
TO 

92/07/13 
92/07/14 
92/07/19 

OATE 
FROM 
TO 

TIHE 
OF 

DAY 

1419 
1049 
1405 

TIHE 
OF 
DAY 

1415 
1045 
1405 

TIHE 
OF 

DAY 

MEDIUM 

HATER 
HATER 
HATER 

HEDIUH 

HATER 
HATER 
HATER 

MEDIUM 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00010 
WATER 
TEMP 
CENT 

24.8 
18.9 
29.9 

00630 
N02aN0S 
N-TOTAL 

MQ/L 

.09 

.12 

.04K 

00919 
CALCIUM 
CA.0133 
MQ/L 

00099 
CNDUCTVY 
AT 250 

HICROHHO 

270 
269 
262 

00610 
NHS+NH4-
N TOTAL 

HQ/L 

.110 

.110 

.110 

00929 
HQNSIUH 
HQ.DISS 
HG/L 

00300 
DO 

HQ/L 

8.9 
8.9 
9.7 

00640 
T INORQ. 
NITROQEN 
MG/L N 

.20C 

.230 

.190 

00930 
SODIUH 
NA.DISS 
HQ/L 

00400 
PH 

SU 

9.09 
9.70 
9.08 

00629 
TOT KJEL 

N 
HQ/L 

1.280 
.240 
.260 

00939 
PTSSIUH 
K.DISS 
HQ/L 

82079 
TURBIDTY 

LAB 
NTU 

2.2 
2.3 
2.2 

00609 
ORG N 
N 

HQ/L 

1.170C 
.1300 
.1900 

00680 
T ORG C 

C 
HG/L 

70300 
RESIDUE 
OISS-180 
C MQ/L 

190 
202 
176 

00600 
TOTAL N 

N 
MG/L 

1.370 
.360 
.SOC 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

SK 
3 
3 

00410 
T ALK 
CACOS 
HG/L 

139 

01000 
ARSENIC 
AS,DISS 
UQ/L 

00889 
PHOB-TOT 

HQ/L P 

.070 

.200 

.090 

00440 
HCOS ION 
HCOS 
MG/L 

199 

01009 
BARIUH 
BA.DISS 
UG/L 

00900 
TOT HARD 
CAC03 
HQ/L 

104 
107 
102 

00949 
SULFATE 
804-TOT 

MG/L 

10 

01010 
BERYLIUM 
BE.DISS 
UQ/L 

00812 
UN-IONZD 
MI3-N 
MQ/L 

0.042C 
0.017C 
0.044C 

00940 
CHLORIDE 

TOTAL 
MQ/L 

9 

01020 
BORON 
B.DISS 
UQ/L 

92/07/13 1419 HATER 27.0 9.0 21.00 3.00 3.0 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

SMK 01029 01030 01035 
OR CADMIUM CHROMIUH COBALT 

DEPTH CO.DISS CR,UISS CO,DISS 
(FT) UQ/L UQ/L UQ/L 

01040 
COPPER 
CU,DISS 

UQ/L 

01046 
IRON 

FE,DISS 
UG/L 

01049 
LEAD 

PB.DISS 
UQ/L 

82037 
HQ 

0183 HQ 
UQ/L 

01096 
HANQNESE 
HN.DISS 

UQ/L 

71900 01060 
HERCURY HOLY 
HQ,TOTAL MO,DISS 

UQ/L UG/L 

92/07/13 1419 HATER .9K 

DATE 
FROH 
TO 

TIHE 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

01069 
NICKEL 

NI.DISS 
UG/L 

01149 
SELENIUH 
SE.DISS 

UG/L 

01140 
SILICON 
SI.DISS 

UG/L 

01079 
SILVER 
AG,DISS 
UQ/L 

01080 01100 
STRONTUH TIN 
SR.DISS SN.DISS 

UQ/L UQ/L 

01089 01090 
VANADIUH ZINC 
V.DISS ZN.DISS 
UQ/L UQ/L 

31616 
FEC COLI 
HFH-FCBR 
/100HL 

92/07/16 0895 HATER IOJ 

REHARK CODES: calculatsd valus, K - actual valus Is less than value shown, J - estimated value 



STORET RETRIEVAL DATE 93/03/16 
SFR601.001919 SFR601001919 SANFRAN9 
33 22 09.0 108 94 39.0 4 
SAN FRANCISCO RIVER AT ALHA 
39003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NHEX 870919 19040004 
OOOO FEET DEPTH 1476 HETERS ELEVATION 

PQHsRET 
USQS443000 

STATION 9 - SAN FRANCISCO RIVER AT ALNA 

PAQE: 10 

4k. 

DATE 
FROH 
TO 

92/07/13 
92/07/14 
92/07/15 
92/07/15 

DATE 
FROH 
TO 

92/07/13 
92/07/14 
92/07/15 
92/07/15 

OATE 
FROM 
TO 

92/07/13 

OATE 
FROH 
TO 

92/07/13 

DATE 
FROH 
TO 

TIHE 
OF 

DAY 

1539 
0949 
1910 
1910 

TIME 
OF 

DAY 

1535 
0945 
1510 
1510 

TIME 
OF 

DAY 

1939 

TIHE 
OF 
DAY 

1939 

TIHE 
OF 

DAY 

HEDIUH 

SHK 
OR 

DEPTH 
(FT) 

HATER 
HATER 
HATER 
QA REPLICATE 

HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

HATER 
HATER 
HATER 
QA REPLICATE 

HEDIUH 

HATER 

HEDIUH 

HATER 

HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TEMP 
CENT 

31.0 
18.4 
31.9 

00630 
N02aN03 
N-TOTAL 
HG/L 

.10 

.18 

.04K 

.04K 

00919 
CALCIUH 
CA.DISS 
HG/L 

39.0 

01029 
CADHIUH 
CD,DISS 
UQ/L 

01069 
NICKEL 

NI.DISS 
UG/L 

00099 
CNDUCTVY 
AT 290 

HICROHHO 

342 
349 
334 

00610 
NH3«NH4-
N TOTAL 
HQ/L 

.110 

.110 

.100K 

.110 

00929 
HQNSIUH 
HQ.DISS 
HQ/L 

10.0 

01030 
CHROHIUH 
CR.DISS 

UQ/L • 

01149 
SELENIUH 
SE,DISS 

UQ/L 

00300 
DO 

HQ/L 

7.2 
8.4 
7.4 

00640 
T INORQ. 
NITROQEN 
HQ/L N 

.21C 

.29C 

.14C 

.19C 

00930 
SODIUH 
NA.DISS 
HQ/L 

24.00 

01039 
COBALT 
CO.DISS 

UQ/L 

01140 
SILICON 
SI,DISS 

UG/L 

00400 
PH 

SU 

8.69 
8.48 
8.79 

00629 
TOT KJEL 

N 
HQ/L 

.200 

.110 

.170 

.110 

009S9 
PTSSIUH 
K,DISS 
HQ/L 

2.00 

01040 
COPPER 
CU,DISS 

UQ/L 

01079 
SILVER 
AG,DISS 
UG/L 

82079 
TURBIDTY 

LAB 
NTU 

14.3 
10.9 
8.7 

00609 
ORQ N 

N 
HQ/L 

.090C 

.0000 

.070C 

.OOOC 

00680 
T ORQ 0 

0 
HO/L 

2.0 

01046 
IRON 

FE,DISS 
UG/L 

01080 
STRONTUH 
SR,DISS 

UG/L 

70300 
RESIDUE 
OISS-180 
C HG/L 

240 
242 
240 
230 

00600 
TOTAL N 

N 
HO/L 

.300 

.290 

.210 

.190 

01106 
ALUHINUH 
AL,DISS 
UQ/L 

01049 
LEAD 

PB.DISS 
UQ/L 

01100 
TIN 

SN.DISS 
UQ/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

24 
19 
10 
11 

00410 
T ALK 
CACOS 
MO/L 

178 

01000 
ARSENIC 
AS,DISS 
UQ/L 

82037 
HG 

DISS HG 
UQ/L 

01089 
VANADIUH 
V.DISS 
UQ/L 

00669 
PHOS-TOT 

MG/L P 

.190 

.130 

.110 

.090 

00440 
HCOS ION 

HCOS 
MQ/L 

213 

01009 
BARIUM 
BA.DISS 
UQ/L 

01096 
MANQNESE 
HN,DISS 

UG/L 

01090 
ZINC 

ZN,DISS 
UG/L 

00900 
TOT HARD 
CACOS 
HG/L 

136 
141 
141 
131 

00949 
SULFATE 
304-TOT 
MG/L 

10 

01010 
BERYLIUM 
BE.DISS 
UQ/L 

71900 
MERCURY 
HG,TOTAL 

UG/L 

.9K 

31616 
FEC COLI 
MFH-FCBR 
/100HL 

00612 
UN-IONZD 
NHS-N 
HG/L 

0.033C 
0.011C 
<0.039C 
<0.049C 

00940 
CHLORIDE 

TOTAL 
MG/L 

5 

01020 
BORON 
8,DISS 
UG/L 

01060 
MOLY 

MO,DISS 
UG/L 

92/07/16 0812 HATER 110J 

REHARK CODES: C - calculated value, K - actual value Is Isss than valus shown, J - sstlmatsd value 



STORET RETRIEVAL DATE 93/03/16 
SFR603.001010 SFRe03001010 HHC09e 
33 18 97.0 106 52 57.0 4 
HHITEHATER CREEK AT GLENHOOD 
35003 NEH MEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
.21NMEX 870919 15040004 
OOOO FEET DEPTH 1437 METERS ELEVATION 

PGMsRET 
9ANFRAN10 

PAGE: 11 

STATION 10 - HHITEHATER CREEK AT GLENHOOD 

cn 

DATE 
FROM 
TO 

92/07/13 
92/07/14 
92/07/15 

DATE 
FROM 
TO 

92/07/13 
92/07/14 
92/07/15 

DATE 
FROM 
TO 

TIME 
OF 

DAY 

1600 
0900 
1530 

TIME 
OF 
DAY 

1600 
0900 
1530 

TIHE 
OF 

DAY 

HEDIUH 

HATER 
HATER 
HATER 

MEDIUM 

HATER 
HATER 
HATER 

MEDIUH 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TEMP 
CENT 

19.0 
14.9 
18.9 

00630 
N02aN03 
N-TOTAL 

MQ/L 

.13 

.17 

.05 

00915 
CALCIUH 
CA.OISS 

HQ/L 

00095 
CNDUCTVY 
AT 250 

HICROHHO 

114 
113 
110 

00610 
NH3+NH4-
N TOTAL 

MQ/L 

.110 

.110 

.120 

00929 
HQNSIUM 
MQ.DISS 

MG/L 

00300 
DO 

MQ/L 

7.9 
9.3 
6.2 

00640 
T INORQ. 
NITROQEN 
HG/L N 

.240 

.260 

.170 

00930 
SODIUH 
NA.DISS 
HG/L 

00400 
PH 

SU 

8.08 
7.39 
6.07 

00629 
TOT KJEL 

N 
MG/L 

.270 

.180 

.180 

00939 
PTSSIUM 
K.DISS 
MG/L 

82079 
TURBIDTY 

LAB 
NTU 

5.2 
4.8 
4.8 

00605 
ORG N 

N 
HQ/L 

.160C 

.0700 

.oeoc 

00680 
T ORG C 

C 
MQ/L 

70300 
RESIDUE 
DISS-160 
C MQ/L 

94 
100 
104 

00600 
TOTAL N 

N 
MG/L 

.40C 

.S9C 

.2SC 

01106 
ALUHINUH 
AL,DISS 
UO/L 

00930 
RESIDUE 
TOT NFLT 
MQ/L 

8 
9 
6 

00410 
T ALK 
CACOS 
MQ/L 

47 

01000 
ARSENIC 
AS,DISS 
UQ/L 

00669 
PHOS-TOT 

MO/L P 

.120 

.070 

.070 

00440 
HCOS ION 
HCOS 
MG/L 

97 

01009 
eARIUM 
BA.DISS 
UG/L 

00900 
TOT HARD 
CACOS 
MG/L 

45 
49 
45 

00945 
SULFATE 
304-TOT 

MQ/L 

10 

01010 
BERYLIUM 
BE, DISS 
UG/L 

00612 
UN-IONZD 
NH3-N 
MG/L 

O.OOSC 
0.001C 
0.0050 

00940 
CHLORIDE 

TOTAL 
MG/L 

5K 

01020 
BORON 
8,0133 
UQ/L 

92/07/13 1600 HATER 13.0 3.0 7.00 1.00 3.0 

DATE 
FROH 
TO 

TIME 
OF 
DAY MEDIUM 

SHK 
OR 

DEPTH 
(FT) 

01025 01030 01035 
CADHIUH CHROHIUH COBALT 
CD,DISS CR,DISS CO.DISS 
UO/L UG/L UG/L 

01040 
COPPER 
CU.DISS 

UQ/L 

01046 
IRON 

FE.DISS 
UG/L 

01049 
LEAD 

PB.DISS 
UG/L 

82037 
MQ 

DISS MQ 
UG/L 

01056 
MANQNESE 
MN.DISS 

UQ/L 

71900 
MERCURY 
HQ,TOTAL 

UQ/L 

01060 
MOLY 

MO,DISS 
UQ/L 

92/07/13 1600 HATER .SK 

DATE 
FROH 
TO 

TIME 
OF 
DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

01065 01145 01140 01075 
NICKEL SELENIUM SILICON SILVER 

NI.DISS SE.DISS 31,0193 AG,DISS 
UG/L UG/L UG/L UQ/L 

01060 01100 
STRONTUH TIN 
SR.DISS SN.DISS 

UQ/L UQ/L 

01089 01090 
VANADIUH ZINC 
V.DISS ZN.DISS 
UQ/L UG/L 

31616 
FEC COLI 
MFM-FCBR 
/100ML 

92/07/16 0809 HATER 40J 

REMARK CODES: calculated value, K - actual value is less than value shown, J - sstlmatsd valus 



STORET RETRIEVAL DATE 93/03/01 
9FR603.001010 SFReOSOOIOlO HHC098 
33 18 57.0 108 52 57.0 4 
HHITEHATER CREEK AT GLENHOOD 
35003 NEH MEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NMEX 870919 19040004 
SURFACE SAMPLES 1437 METERS ELEVATION 

PQMsRET 
SANFRAN10 

PAGE: 12 

STATION 10 - HHITEHATER CREEK AT OLENHOOD 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUH 

SMK 
OR 
DEPTH 
(FT) 

39330 
ALDRIN 

TOT UO, 

39337 39338 34299 39340 39349 39810 39360 39365 39370 
ALPHABHC BETA BHC OELTABHC QAMHABHC A-CHLRDN G-CHLRDN DDD DDE DDT 

LINDANE HHL SMPL HHL SMPL HHL SMPL HHL SMPL HHL SMPL 
TOTUQ/L TOTUO/L TOTUQ/L TOT.UG/L UQ/L UG/L UG/L UG/L UG/L 

92/07/15 1530 HATER .OSOK .OSOK .050K .OSOK .050K .900K .90K .100K . 100K .100K 

DATE 
FROM 
TO 

92/07/19 

OATE 
FROM 
TO 

TIME 
OF 
DAY 

1930 

TIME 
OF 

DAY 

MEDIUM 

HATER 

MEDIUM 

SMK 39380 82823 82624 39399 39390 82622 78008 39700 39410 39420 
OR DIELDRIN ENDOSLFN ENDOSLFN ENDOSULN ENDRIN ENDRIN ENDRIN HCB HEPTCHLR HPCHLREP 

DEPTH -804 TOT BETA TOT HHL SHPL ALDH TOT KETONE 
(FT) TOTUQ/L REC UQ/L REC UQ/L UQ/L TOT UQ/L REC UQ/L UQ/L TOT UG/L TOTUQ/L TOTUG/L 

.100K .IK .IK .090K . 100K .IK , 10K .080K .090K .090K 

SMK 39490 39492 39496 39900 39904 39906 39400 
OR MTHXYCLR PCB-1232 PCB-1242 PCB-1248 PCB-1294 PCB-1260 TOXAPHEN 

DEPTH HHL SMPL 
(FT) UG/L TOTUQ/L TOTUG/L TOTUO/L TOTUQ/L TOTUG/L TOTUG/L 

92/07/19 1930 HATER .900K .900K ,900K ,900K 1.OOOK 1.OOOK 1.000K 

REMARK CODES: C - calculated value, K - actual value Is less than value shown, J - estlmatsd value 



STORET RETRIEVAL DATE 93/03/16 PQHsRET 
SFR601.000505 SFRB0100050S SANFRAN11 USQS444000 
33 14 48.0 108 52 47.0 4 
SAN FRANCISCO RIVER AT SAN FRANCISCO HOT SPRINGS 
35003 NEH MEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NMEX 670919 19040004 
OOOO FEET DEPTH 1390 HETERS ELEVATION 

PAOE: 13 

STATION 11 - SAN FRANCISCO RIVER AT SAN FRANCISCO HOT SPRINOS 

SMK 
DATE TIME OR 
FROH OF DEPTH 
TO DAY MEDIUH (FT) 

92/07/13 1640 HATER 
92/07/13 1640 QA REPLICATE 
92/07/14 0810 HATER 
92/07/15 1555 HATER 

SMK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

92/07/13 1640 HATER 
92/07/13 1640 QA REPLICATE 
92/07/14 0810 HATER 
92/07/15 1555 HATER 

SMK 
DATE TIHE OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

92/07/13 1640 WATER 
92/07/13 1640 QA REPLICATE 

SMK 
DATE TIME OR 
FROH OF DEPTH 
TO DAY MEDIUM (FT) 

92/07/13 1640 WATER 
92/07/16 0755 HATER 
92/07/16 0858 QA REPLICATE 

00010 
HATER 
TEMP 
CENT 

27.4 

16.1 
26.9 

00630 
N02aN03 
N-TOTAL 

MG/L 

.21 

.22 

.30 

.08 

00915 
CALCIUH 
CA.DISS 
MG/L 

35.0 
37.0 

01145 
SELENIUM 
SE,DISS 

UG/L 

00095 
CNDUCTVY 
AT 25C 

MICROMHO 

332 

331 
343 

00610 
NH3+NH4-
N TOTAL 
MG/L 

.120 

.120 

.110 

.120 

00925 
MQNSIUM 
MQ.DISS 
MQ/L 

9.0 
9.0 

01140 
SILICON 
SI, DISS 

UQ/L 

00300 
00 

MG/L 

6.9 

7.9 
6.9 

00640 
T INORQ. 
NITROQEN 
MQ/L N 

.330 

.340 

.410 

.200 

00930 
SODIUM 
NA.DISS 
MQ/L 

27.00 
26.00 

01075 
SILVER 
AG,DISS 
UG/L 

00400 
PH 

SU 

6.43 

6.11 
6.46 

00629 
TOT KJEL 

N 
MG/L 

.290 

.280 

.180 

.220 

00939 
PTSSIUM 
K.DISS 
MG/L 

3.00 
3.00 

01080 
STRONTUH 
SR.DISS 
UQ/L 

82079 
TURBIDTY 

LAB 
NTU 

23.5 

18.2 
24.0 

00605 
ORQ N 

N 
MQ/L 

.1700 

.1600 

.070C 

.1000 

00680 
T ORG C 

C 
MG/L 

3.0 
2.0 

01100 
TIN 

SN,DI33 
UG/L 

70300 
RESIDUE 
0133-160 
C MQ/L 

228 
232 
230 
228 

00600 
TOTAL N 

N 
MG/L 

.SOC 

.500 

.48C 

.300 

01106 
ALUMINUM 
AL,DIS3 
UG/L 

01065 
VANADIUM 
V.DISS 
UG/L 

00530 
RESIDUE 
TOT NFLT 
HG/L 

58 
57 
34 
49 

00410 
T ALK 
CACOS 
HQ/L 

147 
147 

01000 
ARSENIC 
A3.DISS 
UQ/L 

01090 
ZINC 

ZN.DISS 
UQ/L 

00665 
PHOS-TOT 

MQ/L P 

.200 

.150 

.120 

.160 

00440 
HCOS ION 

HCOS 
MG/L 

179 
179 

01005 
BARIUM 
BA.DISS 
UQ/L 

31616 
FEC COLI 
MFM-FCBR 
/100ML 

00900 
TOT HARD 
CACOS 
MG/L 

124 
129 
122 
117 

00945 
SULFATE 
304-TOT 
MO/L 

11 
11 

01010 
BERYLIUM 
BE, DISS 
UG/L 

11503 
RA-226 * 
RA-228 
PC/L 

00612 
UN-IONZD 
NHS-N 
MQ/L 

0.016C 
0.018C 
0.004C 
0.021C 

00940 
CHLORIDE 

TOTAL 
MQ/L 

14 
13 

01020 
BORON 
B.DISS 
UG/L 

11504 
RA-226 * 
228 ERR 
PC/L 

210 
eoj 

3.4 1.4 

REMARK CODES: C - calculated value, K - actual value Is less than value shown, J - estlmatsd value 



STORET RETRIEVAL DATE 93/03/01 PGMsRET 
3FR601.000S0S SFR601000505 SANFRAN11 U3Q3444000 
33 14 46.0 108 52 47.0 4 
SAN FRANCISCO RIVER AT SAN FRANCISCO HOT SPRINGS 
35003 NEW MEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NMEX 870919 15040004 
SURFACE SAMPLES 1390 METERS ELEVATION 

PAOE: 14 

STATION 11 - SAN FRANCISCO RIVER AT SAN FRANCISCO HOT SPRINGS 

DATE 
FROH 
TO 

TIME 
OF 
DAY HEDIUH 

SMK 
OR 
DEPTH 
(FT) 

39330 
ALDRIN 

TOT UG, 

39337 39338 34259 39340 39349 39810 39360 39365 39370 
ALPHABHC BETA BHC OELTABHC QAMHABHC A-CHLRDN G-CHLRDN DDD DDE DDT 

LINDANE HHL SMPL HHL SMPL WHL SMPL WHL SMPL WHL SMPL 
TOTUQ/L TOTUG/L TOTUQ/L TOT.UG/L UG/L UQ/L UG/L UG/L UG/L 

92/07/15 1555 WATER .OSOK .OSOK .OSOK .OSOK .OSOK .SOOK .SOK , 100K .100K . 100K 

00 

DATE 
FROM 
TO 

92/07/15 

DATE 
FROM 
TO 

92/07/15 

TIME 
OF 
DAY 

1595 

TIME 
OF 

DAY 

1555 

MEDIUM 

WATER 

MEDIUM 

HATER 

SMK 
OR 

DEPTH 
(FT) 

SMK 
OR 
DEPTH 
(FT) 

39390 39380 82623 82624 39388 
DIELDRIN ENDOSLFN ENDOSLFN ENDOSULN ENDRIN 

-304 TOT BETA TOT HHL SMPL 
TOTUQ/L REC UQ/L REC UQ/L UQ/L 

82622 78008 
ENDRIN ENDRIN 

ALDH TOT KETONE 
TOT UQ/L REC UQ/L UG/L 

39700 
HCB 

39410 39420 
HEPTCHLR HPCHLREP 

TOT UG/L TOTUQ/L TOTUG/L 

.100K .IK .IK .OSOK .100K .IK .10K .ogoK .050K .OSOK 

39480 39492 39496 39900 39904 39908 39400 
MTHXYCLR PCB-1232 PCB-1242 PCB-1248 PCB-1254 PCB-1260 TOXAPHEN 
WHL SMPL 

UG/L TOTUQ/L TOTUQ/L TOTUQ/L TOTUG/L TOTUQ/L TOTUG/L 

.SOOK • SOOK .900K .900K 1.OOOK 1.000K 1.000K 

REMARK CODES: C - calculated value, K - actual value la leas than value shown, J - aatlmated value 



STORET RETRIEVAL DATE 93/03/16 
SFR601.000219 SFR601000219 MULE CR. 
33 07 19.0 106 57 35.0 4 
MULE CREEK AT NEH MEXICO HIQHHAY 78 
35017 NEH MEXICO QRANT 
COLORADO RIVER 110400 
GILA RIVER 
21NMEX 651207 1S040004 
OOOO FEET DEPTH 

PQHsRET 
SANFRAN12 

PAQE: 15 

STATION 12 - HULE CREEK AT NEH HEXICO HIQHHAY 78 

DATE TIHE 
FROH OF 
TO DAY MEDIUM 

92/07/13 1710 HATER 

SMK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TEMP 
CENT 

22.1 

00099 
CNDUCTVY 
AT 290 
HICROHHO 

243 

00300 
DO 

HQ/L 

7.2 

00400 
PH 

SU 

8.06 

62079 
TURBIDTY 
LAB 

NTU 

.9 

70300 
RESIDUE 
DISS-180 
C HQ/L 

196 

00930 00669 00900 
RESIDUE PHOS-TOT TOT HARD 
TOT NFLT CAC03 
MQ/L HG/L P MG/L 

SK ,190 94 

00612 
UN-IONZD 
NH3-N 
HQ/L 

0.007C 

DATE 
FROH 
TO 

TIME 
OF 
DAY MEDIUH 

SMK 
OR 
DEPTH 
(FT) 

00630 
NOZANOS 
M-TOTAL 
MG/L 

00610 00640 00629 00609 00600 00410 
NN34NH4- T INORG. TOT KJEL ORG N TOTAL N T ALK 
N TOTAL NITROQEN N N N CACOS 
MG/L MG/L N MG/L MG/L MG/L MG/L 

00440 00949 
HC03 ION SULFATE 
HCOS 304-TOT 
HG/L MQ/L 

00940 
CHLORIDE 
TOTAL 
MQ/L 

92/07/13 1710 HATER .12 .130 .290 .170 .040C ,29C 99 121 20 9K 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SHK 
OR 
DEPTH 
(FT) 

00919 
CALCIUM 
CA,0I9S 
MQ/L 

00929 
HQNSIUH 
HG,DISS 
HQ/L 

00930 
SODIUH 
NA,DISS 
HQ/L 

00939 
PTSSIUM 
K.DISS 
MG/L 

00660 
T ORQ C 

C 
HG/L 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

01000 
ARSENIC 
A3,DISS 
UQ/L 

01005 
BARIUH 
BA.DISS 
UG/L 

01010 
BERYLIUH 
BE,DISS 
UG/L 

01020 
BORON 
B.DISS 
UG/L 

92/07/13 1710 WATER 31.0 4.0 14.00 9.00 

DATE 
FROH 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

01025 
CADMIUM 
CD,DISS 
UQ/L 

01030 
CHROHIUH 
CR,DIS3-
UG/L 

01035 
COBALT 
00,0133 
UG/L 

01040 
COPPER 
CU,OISS 
UG/L 

01046 
IRON 

FE,OISS 
UG/L 

01049 
LEAD 

PB.DISS 
UQ/L 

62037 
MQ 

DISS MQ 
UQ/L 

010S6 
MANQNESE 
MN.DISS 
UG/L 

71900 
MERCURY 
HQ,TOTAL 
UG/L 

01060 
MOLY 

MO,DISS 
UG/L 

92/07/13 1710 WATER .5K 

REHARK CODES: C - calculated value, K - actual value Is less than value shown, J - estimated value 



Table 4. NACNOINVERTEBRATEB COLLECTED FRON BAN FRAMCIBOO RIVER AND CENTERFIRE CREEK, JULV 19S2. 

STATIONS 

1 4 
Ban Francloce Centerflro 

«t Una Cr 

TAXA 

PLECOPTERA - stoneflies 
Amphlnemura sp. 17 

EPHEMEROPTERA - mayflies 
Isonychia sp. 
Baetis tricaudatus 
Baetis insignlficans 
Heptagenia sp. 
Epeorus longimanus 
Paraleptophlebia sp. 
Thraulodes sp. 
Tricorythodes sp. 
Ephemerella ine m i s 

TRICHOPTERA - caddlsflles 
Atopsyche sp. 
Glossosoma sp. 
Hydropsyche venada 
StactobleTla sp. 
Hellcopsyche boreal is 

DIPTERA - true flies 
Hexatoma A 
Limonia sp. 
Sifflulildae 
Chironomidae B 
Chironomidae D 
Dlamesa sp. 
Eukieffer iel la sp. 
Cricotopus sp. 
Micropsectra sp. 
Procladius sp. 
Ceratopogonidae 
Tabanidae 
Oreogeton sp. 
Limnophora sp. 

-

312 
-

119 
51 
-

567 
153 
— 

11 
— 

119 
-

159 

-

17 
17 
-
-
-
-

147 
-

23 

23 
6 
-

-

369 
1,888 

40 
— 

159 
-

493 
51 

-

17 
91 
40 
11 

-
-

113 
1,882 

-
1,015 

57 
187 
-

17 
125 
-
-

181 

198 
215 
284 
— 
— 

204 
1,117 
266 
261 

-
-

164 
-
— 

6 
6 
51 
102 
-
-
-

40 
23 
6 
6 
-
-
-

-

187 
— 
— 
— 

45 
397 
91 

-
— 

170 
40 
~ 

6 
-

23 
40 
6 
-
-
-
-
-
— 

11 
-
— 

OOONATA - dansel/dragonflles 

Argia sp. - 6 - -

HEMIPTERA - true bugs 
Ambrysus mormon 6 - - 11 

COLEOPTERA - beetles 
Helichus sp. 
Peltodytes sp. 
Dytiscidae 
Zaitzevia parvula 11 28 164 28 
Heterlmnlus corpulentus 

6 

11 
-
-

11 
57 

^ 

^ 

6 
6 
28 
-

50 



Table 4. cont. 
STATIONS 

Ban Francis 
St Luna 

S 
Prand Ban Franci 

baloi 

TAXA 

LEPIDOPTERA - noths 
Parargyractus k e a r f o t t a l l s 

NOLLUSCA " snails/cl 
Physa sp. 

ANNELIDA - segmented worms 
Erpobdell sp. 
Naidldae 

PLATYHELNINTHES - flatworas 
Turbellaria 

ARTinOPODA - other arthropods 
Hydracharina A - mites 
Hydracharlna B - mites 

AMPHIPODA - scuds 
Hyale l la azteca 

• 

-

17 

34 

6 

11 

45 

17 

11 

^ 

79 

6 
6 

153 

Standing Crop (No./m^) 

Total Taxa 

CTQtf 

Diversity Index 

1,883 

22 
75.5 

3.35 

7,019 

27 
89.8 

3.12 

3,119 

18 
77.6 

3.15 

1,152 

17 
91.9 

3.01 

51 



Table 5. RAPID BioAaacBaMPiT (PROIDOOL n i ) OF TOE BAN FRANCIBOO RIVER 

STATIONS 

AND CENTERFIRE CREEK. JULY 1SB2. 

Ban Franci 
at Una 

(1B87 data) 

San Franci 
at Uaia 

Csntarflra 
Cr 

Ban Franci 
baloM 

Calculated Value 

No. of Taxa 
Standing Crop (tf/m*) 1 
Biotic Index 

HBI 
BCI (CTQ-) 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids+EPT) 
Scrapers/(C-F + Scrapers) 
Shredders/Total 

Percent of Reference 

25 
,752 

4.84 
77 
23 
12 
-
0.77 
0.50 
0.01 

22 
1,883 

3.67 
76 
30 
9 
0.32 
0.75 
0.69 
0.10 

27 
7,019 

5.97 
90 
27 
10 
0.66 
0.47 
0.32 
0.03 

18 
3,119 

3.01 
78 
36 
8 
0.78 
0.94 
0.29 
0.015 

17 
1,152 

4.34 
92 
35 
6 
0.94 
0.98 
0.37 
0.035 

No. of Taxa 
Standing Crop (H/m^) 
Biotic Index 

HBI 
BCI (CTQJ 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chi ronoraids+EPT) 
Scrapers/(C-F + Scrapers) 
ShreddersAotal 

Score 

No. of Taxa 
Standing Crop i9/m ) 
Biotic Index 

HBI 
BCI (CTQJ 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids+EPT) 
Scrapers/(C-F •*• Scrapers) 
ShreddersAotal 

Total 
X of Reference 

Biological Condition 

Habitat Condition 
X of Reference 

100 
100 

100 
100 
23 
100 

6 
6 

6 
6 
4 
6 
6 
6 
6 
6 

58 
100 

Habitat Category 

I red 

149 
100 

Qood t o 
Excellent 

88 
107 

132 
101 
30 
75 

0.32 
97 

138 
1,000 

6 
6 

6 
6 
4 
2 
6 
6 
6 
6 

54 
93 

149 
100 

Coaperable 
t o Referonoe 

108 
400 

81 
85 
27 
83 

0.66 
61 
64 

300 

6 
0 

4 
4 
4 
4 
4 
4 
6 
6 

42 
72 

S l i gh t l y 
lapalrad 

103 
69 

P a r t i a l l y 
Supporting 

72 
178 

160 
99 
36 
66 
0.78 

122 
58 

150 

4 
4 

6 
6 
2 
0 
4 
6 
6 
6 

44 
76 

S l i gh t l y 
lapalrad 

120 
81 

Supporting 

68 
66 

112 
84 
35 
50 

0.94 
127 
74 

350 

4 
4 

6 
4 
2 
0 
4 
6 
6 
6 

42 
72 

S l i g h t l y 
lapalrad 

77 
52 

Supporting 

52 



INTENSIVE WATER QUALITY SURVEY OF THE UPPER G I U RIVER AND ITS TRIBUTARIES, 
CATRON AND GRANT COUNTIES, NEW MEXICO, AUGUST 3-4 AND SEPTEMBER 16, 1992 

Introduction 

During the week of August 3, 1992, the Surveillance and Standards Section 
conducted a three-day intensive water quality survey of the East and Middle 
forks of the Gila River and their tributaries Black Canyon, Canyon, Diamond, 
Qilita, Iron, Snow, Taylor and Willow creeks. Additional samples were 
collected from Gilita and Willow creeks on September 16, 1,992. These streams 
are contained in water quality segment 2-503. 

Water Quality Standards 

Water quality standards for the upper Gila River and its tributaries are set 
forth in sections 1-102, 2-503 and 3-101 of the New Mexico water quality 
standards (NMWQCC 1991). Designated uses for segment 2-503, which includes 
the Gila River from Gila Hot Springs upstream to the headwaters and perennial 
tributaries at or above the town of Cliff, are domestic water supply, high 
quality coldwater fishery, irrigation, livestock and wildlife watering and 
secondary contact recreation. 

Methods 

Water quality sampling methods were in accordance with the Quality Assurance 
Project Plan for Water Quality Management Programs (NMED 1991). 

Sampling Stations 

The names, STORET identification codes and locations of stations selected for 
this survey are given below. A map of the study area is presented in Fig. 4. 

Location 

Willow Creek at Ben Lilly Campground. 

Gilita Creek at Gilita Creek Campground. 

Snow Canyon Creek below Snow Lake. 

Gilita Creek above confluence with Snow 
Canyon Creek. 

Middle Fork of the Gila River below 
Gilita Creek. 

Iron Creek above confluence with the 
Middle Fork of the Gila River. 

Middle Fork of the Gila River below Iron 
Creek. 

53 

Station 

1 

2 

3 

4 

5 

6 

7 

STORET Code 

GRB503009590 

GRB503007545 

GRB503009583 

GRB503009587 

GRB503009580 

GRB503009577 

GRB503009575 



0 l*lMall0iv 

Ca+r«t\ Couiv'^4 

Colorado I 

lexos 

V i c i r l t n Map 

Figure 4. Map of sampling s ta t ions on the upper Gi la River watershed, 1992. 



Station STORET Code Location 

8 GRB503009571 Canyon Creek at Forest Road 142. 

9 GRB503007550 Taylor Creek below Wall Lake. 

10 GRB503007547 East Fork of the Gila River below Taylor 

Creek. 

11 GRB503007543 Diamond Creek at Forest Road 225. 

12 GRB503009565 Black Canyon Creek at Highway 61 bridge. 

Water Quality Assessment 
Water quality data collected during this survey are available on STORET and 
can be retrieved using the selector A=21NMEX and the restrictor IS=923504. 
Parametric coverage and survey data are provided in Tables 6 through 9. 
Results of analyses for dissolved metals for this survey have not been 
received at the time this report was prepared. 

The water at station 1 on Willow Creek was cool, clear and highly oxygenated 
with low to moderate levels of most chemical constituents and nutrients. 
Results of the initial samples collected on August 3, 1992, indicated a minor 
exceedance for total phosphorus. The analytical result for total phosphorus 
was 0.1 mg/l while the numeric standard for segment 2-503 states that 
phosphorus "shall be less than 0.1 mg/l." This station and station 2 were 
resampled on September 16, 1992, because the anion/cation samples collected 
during the earlier trip were accidentally destroyed at the laboratory. The 
total phosphorus level in the second sample was below the numeric standard. 
The total phosphorus exceedance is so minor that it does not indicate even a 
partial impairment of the high quality coldwater fishery use in August. All 
designated uses were attained. 

Gilita Creek at station 2 was very similar to Willow Creek - cool, clear and 
highly oxygenated, with low to moderate levels of most chemical constituents 
and nutrients. During the initial sampling on August 3, the total phosphorus 
level for the sample and for the quality assurance replicate exceeded the 
numeric standard. The QA replicate for the August 3 sample had a very high 
reported level for total Kjeldahl nitrogen. Values for total organic nitrogen 
and total nitrogen, which are calculated from the total kjeldahl value, are 
also quite high. Since the original sample contained 0.18 mg/l for total 
Kjeldahl nitrogen, there was apparently a laboratory error in the reported QA 
sample value. The exceedance of the numeric standard for total phosphorus 
indicates a partial impairment of the high quality coldwater fishery use at 
that time while all other designated uses were attained. 

Snow Canyon Creek downstream from Snow Lake (station 3) was warm and turbid 
with a low dissolved oxygen level, moderate to high levels of nutrients and 
low levels of most other chemical constituents. Exceptions were total 
dissolved solids and total suspended solids, which were quite high. There 
were exceedances of numeric standards for temperature, turbidity, total 
phosphorus and total organic carbon. The dissolved oxygen level was below the 
numeric standard for segment 2-503. This station was located 500 meters 
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downstream from the Snow Lake dam and the water, apparently discharged from the 
hypolimnion, was slow moving and muddy. The exceedances and the low dissolved 
oxygen indicate nonattainment of the high quality coldwater fishery use in this 
reach, while all other designated uses were attained. 

Gilita Creek above the confluence with Snow Canyon Creek (station 4) was warm 
and clear with low to moderate levels of nutrients and low levels of other 
chemical constituents. The measured water temperature at this station exceeded 
the numeric standard and indicates a partial impairment of the high quality 
coldwater fishery use while all other designated uses were attained. 

Station 5 was located on the Middle Fork of the Gila River, which is formed by 
the confluence of Gilita Creek and Snow Canyon Creek. The water at this 
station was warm and slightly turbid, with a low level of dissolved oxygen, low 
to moderate levels of nutrients and low levels of other chemical constituents. 
There were exceedances of the numeric standards for temperature and total 
phosphorus, which indicate a partial impairment of the high quality coldwater 
fishery use while all other designated uses were attained. 

Iron Creek (station 6) is a tributary of the Middle Fork of the Gila River and 
is located completely within the Gila Wilderness. The water here was warm and 
clear with a relatively low level of dissolved oxygen and high levels of total 
phosphorus and un-ionized ammonia, reflecting the cattle grazing activity in 
the watershed. Other nutrients were present in low to moderate amounts and the 
other chemical constituents were present in low amounts. There were 
exceedances of numeric standards for temperature, total phosphorus and un
ionized ammonia, indicating nonattainment of the high quality coldwater fishery 
use while all other designated uses were attained. 

Station 7 was on the Middle Fork of the Gila River downstream from its 
confluence with Iron Creek. The water here was warm and clear with a low 
dissolved oxygen level. There were moderate levels of nutrients and low levels 
of other chemical constituents. There was an exceedance of the numeric 
standard for temperature and the measured level of dissolved oxygen was 6.0 
mg/l while the numeric standard for segment 2-503 states that "dissolved oxygen 
shall be greater than 6.0 mg/l." The exceedance of the temperature standard 
and the low level of dissolved oxygen indicate a partial impairment of the high 
quality coldwater fishery use while all other designated uses were attained. 

Canyon Creek (station 8) was clear and moderately warm and alkaline, with a 
moderately high dissolved oxygen and low levels of nitrogen species and other 
chemical constituents. There was an exceedance of the numeric standard for 
total phosphorus, indicating a partial impairment of the high quality coldwater 
fishery use while all other designated uses were attained. 

Station 9 was located on Taylor Creek just downstream from the Wall Lake dam. 
Wall Lake is a shallow, warm, eutrophic lake with heavy growths of macrophytes. 
The water in Taylor Creek was warm and moderately alkaline and turbid, there 
were moderate to high levels of nutrients and low to moderate levels of other 
chemical constituents. There were exceedances of the numeric standards for 
temperature and turbidity, indicating a partial impairment of the high quality 
coldwater fishery use while all other designated uses were attained. 
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station 10 was located on the East Fork of the Gila River, which is formed by 
the confluence of Taylor and Beaver creeks. The water here was very warm, 
clear and alkaline with moderate levels of nutrients, dissolved oxygen and 
other chemical constituents. The measured water temperature was 28.2 C, the 
highest of any stream during this survey. The numeric standards for segment 
2-503 specifically allows water temperatures in the East Fork to range as high 
as 32.2 C, while temperatures for the other Gila River tributaries sampled 
during this survey must be less than 20 C. There were exceedances of the 
numeric standards for pH and un-ionized ammonia, indicating nonattainment of 
the high quality coldwater fishery use while all other designated uses were 
attained. 

Diamond Creek (station 11) was warm and clear with a moderately low level of 
dissolved oxygen. There were moderate to high levels of nutrients and low 
levels of other chemical constituents. There were exceedances of the numeric 
standards for temperature and total phosphorus, indicating nonattainment of 
the high quality coldwater fishery use while all other designated uses were 
attained. The sampling station on Diamond Creek was located downstream from 
the site of the previous year's forest fire in the upper watershed. 

Black Canyon Creek (station 12) was warm, clear and somewhat alkaline, with a 
moderate level of dissolved oxygen and moderately high levels of nutrients and 
total organic carbon, which may reflect the cattle grazing activity in the 
watershed. There were low to moderate levels of other chemical constituents. 
There was a minor exceedance of the numeric standard for temperature (the 
standard states that the "temperature shall be less than 20 C," while the 
reading for this station was 20 C) and there was an exceedance of the numeric 
standard for total phosphorus, indicating a partial impairment of the high 
quality coldwater fishery use while all other designated uses were attained. 

Biological Assessment 

Two separate bioassessments were performed. One used a watershed reference 
station (Turkey creek) and the other used an ecoregion reference station (the 
San Francisco River above Luna). The San Francisco River above Luna is 
located in ecoregion 23, as are all of the sampled stations in this survey and 
Turkey Creek, but is not located in the same watershed. 

Using Turkey Creek as the reference station, habitat conditions at each of the 
stations were rated good to excellent, except for the station on the East 
Fork. The habitat at this station was fair to poor, with a comparability 
index of 62 percent. The biological condition at the Turkey Creek reference 
station was good, as were biological conditions at Gilita Creek, Middle Fork 
and Iron Creek. These stations were considered to be non-impaired. Taylor 
Creek and the East Fork were slightly impaired, but for different reasons. 
Because the habitat at the Taylor Creek station was comparable to the 
reference, impairment of the macroinvertebrate community was due to reduced 
water quality. Taylor Creek, which drains Wall Lake, is highly eutrophic 
(Potter 1982) and the benthic community reflects this nutrient enrichment. 
Increases in both the standing crop and taxa richness, along with reductions 
in diversity and the EPT index substantiate an impairment due to reduced water 
quality. Large increases in the collector-filterer group (Simuliidae and 
Hydropsyche) and a reduction in the shredder group further point to nutrient-
enriched water in Taylor Creek. The slight impairment of the macroinverte-
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brate community at station 10 on the East Fork reflects the domination of this 
community by one taxa and a reduction in standing crop and species richness. 
This appears to be partially due to habitat impairment at the station, but 
also reflects a reduction in water quality. Taylor Creek becomes the East 
Fork after it joins with the much smaller Beaver Creek and these watercourses 
share water-quality problems. 

An assessment of the same microbiological data using the San Francisco River 
reference station yielded similar results. This reference station was 
determined to be superior to the Turkey Creek station due to increased taxa 
numbers and a more pollution-sensitive benthic community. Compared to this 
improved reference station, each of the study stations scored slightly lower. 
Stations on the East Fork and Taylor Creek were again shown to be impaired for 
the same reasons. Gilita Creek was also found to be slightly impaired using 
this ecoregion reference station. Impairment here was shown by a small 
reduction in the percentage of EPT taxa and was probably due to a slight 
reduction in water quality. The other study stations and Turkey Creek were 
again shown to be non-impaired. The San Francisco River above Luna appears to 
be a valid reference station for the entire ecoregion and contains the highest 
quality benthic community found in this ecoregion to data. 

} 
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Table 8. Mater quality data cellactad froa tha upper 011a RIvar watarshod, August 3-4 18, 1882. 

PAQE: 1 

STORET RETRIEVAL DATE 93/03/02 
QR8903.009990 QRB903009990 UOI 
33 21 09.0 103 39 39.0 4 
HILLOH CREEK AT BEN LILLY CAHPQROUND 
39003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NHEX 920912 19040001 
8URFACE SAHPLES 2441 HETERS ELEVATION 

PQNsRfeT 

STATION 1 - NILLOM CREEK AT BEN LILLY CAIVOROUND 

cn 

DATE 
FROM 
TO 

92/08/03 
92/09/16 

DATE 
FROM 
TO 

92/08/03 
92/09/16 

DATE 
FROM 
TO 

92/08/03 
92/09/16 

DATE 
FROM 
TO 

92/08/03 
92/09/16 

TIME 
OF 
DAY 

1000 
1130 

TIHE 
OF 

DAY 

1000 
1130 

TIHE 
OF 

DAY 

HEDIUH 

HATER 
HATER 

HEDIUH 

HATER 
HATER 

HEDIUH 

1000 HATER 
1130 HATER 

TIHE 
OF 

DAY HEDIUH 

1000 HATER 
1130 HATER 

OBJ If 

OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TEHP 
CENT 

13.1 
12.8 

00630 
N02AN03 
N-TOTAL 
HQ/L 

.04K 

.10 

00919 
CALCIUH 
CA,DI8S 
HQ/L 

6.0 

01029 
CADHIUN 
CD,DISS 
UQ/L 

00099 
CNDUCTVY 
AT 29C 

HICROHHO 

99 
47 

00610 
NH34NH4-
N TOTAL 
HQ/L 

.120 

.100K 

00929 
HQNSIUH 
HQ,DISS 
HO/L 

2.0 

01030 
CHROMIUM 
CR.DISS 

UO/L 

00300 
DO 

HQ/L 

7.8 
8.2 

00640 
T XNORO. 
NITROQEN 
HQ/L N 

.160 

.20C 

00930 
SOOIUH 
NA,OXSS 
HQ/L 

3.00 

01039 
COBALT 
CO,DISS 
UO/L 

00400 
PH 

SU 

7.98 
7.90 

00829 
TOT KJEL 

N 
HO/L 

.660 

.260 

00939 
PTSSIUM 
K,DXS8 
HO/L 

2.00 

01040 
COPPER 
CU,DXS8 

UO/L 

82079 
TURBIDTY 

LAB 
NTU 

2.2 
1.0 

00809 
ORO N 

N 
HO/L 

.940C 

.160C 

00880 
T ORQ C 

C 
HQ/L 

2.0 
2.0 

01046 
IRON 

FE.DIBS 
UO/L 

70300 
RESIDUE 
DISS-180 
C HQ/L 

76 

00600 
TOTAL N 

N 
HQ/L 

.700 

.360 

01106 
ALUHINUH 
AL,DIS8 
UQ/L 

01049 
LEAD 

PB,DISS 
UQ/L 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

3K 

00410 
T ALK 
CACOS 
HQ/L 

22 

01000 
ARSENIC 
AS,DISS 
UO/L 

82037 
HQ 

DI38 MQ 
UQ/L 

00889 
PNOB-TOT 

NQ/L P 

.100 

.070 

00440 
HCOS ION 
HCOS 
HO/L 

27 

01009 
BARIUH 
BA,DI8S 
UQ/L 

01098 
HANQNESE 
NN.DISS 
UQ/L 

00900 
TOT HARD 
CACOS 
HQ/L 

23 

00949 
SULFATE 
S04-T0T 
HQ/L 

9K 

01010 
BERYLIUN 
BE.DISS 
UQ/L 

71900 
HERCURY 
HQ.TOTAL 

UQ/L 

.9K 

.9K 

00612 
UN-IONZD 
NHS-N 
HQ/L 

O.OOSC 
<0.001C 

00940 
CHLORIDE 

TOTAL 
HQ/L 

9K 

01020 
BORON 
B,DI8S 
UQ/L 

01080 
HOLY 

H0,DI8S 
UQ/L 

REHARK CODES: calculatsd valus, actual valus Is Isss than valus shoim, J - sstlaatsd valus 



STORET RETRIEVAL DATE 93/03/15 
QRB503.007545 0RBS03007S4S 
33 24 07.0 108 34 44.0 4 
QILITA CREEK AT GILITA CREEK CAHPQROUND 
3S00S NEH HEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NMEX 870919 19040001 
SURFACE SAMPLES 2400 METERS ELEVATION 

PQMsRET PAQE: 
UG2 

STATION 2 - OILITA CREEK AT OXLITA CREEK CAHPOROUND 

DATE TIHE 
FROH OF 
TO DAY 

SHK 
OR 
DEPTH 

HEDIUH (FT) 

92/08/03 1040 HATER 
92/08/03 1040 QA REPLICATE 
92/09/16 1220 HATER 
92/09/16 1220 QA REPLICATE 

00010 00099 
HATER CNDUCTVY 
TEHP AT 290 
CENT HICROHHO 

14.9 

14.8 

69 

59 

00300 
DO 

HG/L 

8.1 

8.0 

00400 
PH 

SU 

7.60 

7.46 

82079 70300 
TURBIDTY RESIDUE 

LAB DISS-180 
NTU C HG/L 

9.3 

2.8 76 
80 

00930 
RESIDUE 
TOT NFLT 
HO/L 

SK 
3K 

00869 
PHOS-TOT 

NQ/L P 

.140 

.140 

.060 

.070 

00900 
TOT HARD 
CACOS 
HQ/L 

26 
26 

00612 
UN-IONZD 
NHS-N 
HG/L 

0.001C 
0.001C 
0.001C 
0.001C 

O) 

o 

OATE TIHE 
FROH OF 
TO DAY 

SMK 
OR 
DEPTH 

MEDIUH (FT) 

92/08/03 1040 HATER 
92/08/03 1040 QA REPLICATE 
92/09/16 1220 HATER 
92/09/16 1220 QA REPLICATE 

00630 00610 00640 00629 00609 00600 
N02aN03 NH34NH4- T INORQ. TOT KJEL ORQ N TOTAL N 
N-TOTAL N TOTAL NITROQEN N N N 
HQ/L HQ/L HQ/L N HQ/L HQ/L HQ/L 

.04K .110 .19C .180 .070C .220 

.04K .120 .160 1.190 1.030C 1.29C 

.06 .190 .270 .190 .OOOC .27C 

.11 .180 .290 .240 .060C .390 

00410 
T ALK 
CACOS 
HQ/L 

27 
27 

00440 00949 00940 
HCOS ION SULFATE CHLORIDE 

HC03 304-TOT TOTAL 
HQ/L HQ/L MQ/L 

32 
32 

9K 
9K 

9K 
9K 

DATE TIHE 
FROM OF 
TO DAY 

SMK 
OR 
DEPTH 

HEDIUH (FT) 

00919 00929 00930 00939 00680 
CALCIUH HQNSIUH SODIUH PTSSIUH T ORQ C 
CA,DISS HG,DISS NA,DISS K.DISS C 

HO/L HG/L HQ/L HQ/L HQ/L 

01106 01000 
ALUHINUH ARSENIC 
AL,DIS3 AS,DISS 
UQ/L UG/L 

01009 01010 01020 
BARIUH BERYLIUH BORON 
BA.DISS BE.0193 B.DISS 
UG/L UQ/L UQ/L 

92/08/03 1040 HATER 
92/09/03 1040 QA REPLICATE 
92/09/16 1220 HATER 
92/09/16 1220 QA REPLICATE 

7.0 
7.0 

2.0 
2.0 

3.00 
3.00 

2.00 
2.00 

3.0 
3.0 
3.0 
3.0 

DATE TIHE 
FROH OF 
TO DAY 

SHK 
OR 
DEPTH 

HEDIUH (FT) 

92/09/03 1040 HATER 
92/09/03 1040 OA REPLICATE 
92/09/16 1220 WATER 
92/09/16 1220 QA REPLICATE 

01029 01030 
CADHIUH CHROHIUH 
CD,DISS CR,DIS3 
UQ/L UG/L 

01039 01040 
COBALT COPPER 
00,0133 CU,DISS 

UG/L UG/L 

01046 01049 
IRON LEAD 

FE,DISS PB,DISS 
UG/L UQ/L 

62037 
HQ 

DISS HG 
UG/L 

01096 
HANQNESE 
MN,DI9S 

UQ/L 

71900 
MERCURY 
HG,TOTAL 

UG/L 

.SK 

.5K 

.SK 

.SK 

01060 
MOLY 

MO,DISS 
UQ/L 

REMARK CODES: C - calculatsd value, K - actual value le less than value ehown. J - estimated valus 



STORET RETRIEVAL OATE 93/03/02 
QRB503.009583 ORB50S009S83 UQS 
33 24 52.0 108 36 55.0 4 
SNOW CANYON CREEK BELOH SNOH LAKE 
35003 NEW MEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NHEX 920912 15040001 
SURFACE SAMPLES 2216 METERS ELEVATION 

PGM=RET PAGE: 

STATION 3 - SNON CANYON CREEK BELOH SNOH LAKE 

DATE 
FROH 
TO 

i/08/o; 

OATE 
FROH 
TO 

TIHE 
OF 
DAY 

) 1950 

TIHE 
OF 
DAY 

MEDIUM 

WATER 

MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00010 
NATER 
TEHP 
CEHT 

23.1 

00630 
N02aN03 
N-TOTAL 
HQ/L 

00099 
CNDUCTVY 
AT 29C 
HICROHHO 

126 

00610 
NH3+NH4-
N TOTAL 
HG/L 

00300 
DO 

HQ/L 

9.8 

00640 
T INORQ. 
NITROGEN 
HQ/L N 

00400 
PH 

SU 

7.84 

00629 
TOT KJEL 

N 
HQ/L 

82079 
TURBIDTY 
LAB 
NTU 

40.1 

00609 
ORQ N 
N 
MQ/L 

70300 
RESIDUE 
0183-160 
C MQ/L 

124 

00600 
TOTAL N 

N 
MG/L 

00930 
RE3IDUE 
TOT NFLT 
MG/L 

109 

00410 
T ALK 
CACOS 
MQ/L 

00669 
PHOS-TOT 

HO/L P 

.130 

00440 
HCOS ION 
HCOS 
MG/L 

00900 
TOT HARD 
CACOS 
HG/L 

49 

00945 
SULFATE 
S04-T0T 
HQ/L 

00612 
UN-IONZD 
NHS-N 
HG/L 

0.007C 

00940 
CHLORIDE 
TOTAL 
HQ/L 

en 
92/08/03 1950 HATER 

3HK 
DATE TIME OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

.04K .200 .240 1.090 .8900 1.03C 46 

00915 
CALCIUH 
CA.OISS 
HO/L 

00925 
HQNSIUH 
HQ,0I3S 
MG/L 

00930 
SODIUM 
NA,DISS 
HQ/L 

00935 
PTSSIUH 
K,DISS 
MQ/L 

00880 
T ORO C 

C 
HQ/L 

01106 
ALUHINUH 
AL,DISS 
UG/L 

01000 
ARSENIC 
AS,DISS 
UQ/L 

59 SK 

01005 01010 01020 
BARIUM BERYLIUH BORON 
BA,DISS BE,DISS 8,DISS 
UQ/L UQ/L UQ/L 

92/08/03 1950 WATER 13.0 4.0 5.00 4.00 8.0 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

01025 01030 
CADHIUH CHROHIUH 
CD,DISS CR,DISS' 
UQ/L UQ/L 

01035 
COBALT 
CO,DISS 
UQ/L 

01040 
COPPER 
CU,DISS 
UG/L 

01046 
IRON 

FE,DISS 
UG/L 

01049 
LEAD 

PB,DISS 
UG/L 

82037 
MG 

DISS MQ 
UG/L 

01056 
HANQNESE 
HN.DISS 
UQ/L 

71900 
HERCURY 
HQ,TOTAL 
UG/L 

01060 
HOLY 

HO,DISS 
UG/L 

92/06/03 1950 WATER ,SK 

REMARK CODES: C - calculatsd value, K - actual value la leas than value shown, J - sstlmatsd value 



STORET RETRIEVAL DATE 93/03/02 PGMsRET 
GRB503.009587 QR8503009S87 U04 
33 24 51.0 108 36 54.0 4 
OILITA CREEK ABOVE CONF. WITH SHOW CANYON CREEK 
35003 NEH HEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NHEX 920912 19040001 
SURFACE SAHPLES 2216 HETERS ELEVATION 

PAQE: 

STATION 4 - OILITA CREEK ABOVE CONFLUENCE HITN SNOH CANYON CREEK 

DATE 
FROH 
TO 

TIHE 
OF 
DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TEHP 
CENT 

00099 
CNDUCTVY 
AT 290 

HICROHHO 

00300 
DO 

HQ/L 

00400 
PH 

SU 

62079 
TURBIDTY 
LAB 

NTU 

70300 
RESIDUE 
DISS-180 
C HQ/L 

00530 
RESIDUE 
TOT NFLT 
HQ/L 

00665 
PHOS-TOT 

HQ/L P 

00900 
TOT HARD 
CACOS 
HQ/L 

00612 
UN-IONZD 
NH3-N 
HQ/L 

92/09/03 1930 HATER 21.9 72 7.82 2.9 68 SK .070 26 0.0030 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

SHK 
OR 

DEPTH 
(FT) 

00630 
N02aN03 
N-TOTAL 

HG/L 

00610 
NH34NH4-
N TOTAL 

HQ/L 

00640 
T INORQ. 
NITROQEN 
HG/L N 

00625 
TOT KJEL 

N 
HQ/L 

00605 
ORQ N 
N 

HQ/L 

00600 
TOTAL N 

N 
MQ/L 

00410 
T ALK 
CACOS 
MQ/L 

00440 00945 
HCOS ION SULFATE 
HCOS 904-TOT 
MQ/L MG/L 

00940 
CHLORIDE 
TOTAL 
MG/L 

92/08/03 1930 HATER .04K .110 .ISC .600 ,4900 .640 31 38 

OATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

00915 
CALCIUM 
CA.OISS 

MG/L 

00929 
HQNSIUH 
HQ.DISS 

HQ/L 

00930 
SODIUH 

NA,OISS 
HQ/L 

00939 
PTSSIUH 
K,DISS 
HQ/L 

00680 
T ORQ C 

C 
HG/L 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

01000 
ARSENIC 
AS,DISS 
UQ/L 

9K SK 

01005 01010 01020 
BARIUM BERYLIUH BORON 

BA.DISS BE,DISS 8,0133 
UG/L UG/L UG/L 

92/08/03 1930 HATER 7.0 2.0 4.00 2.00 4.0 

DATE 
FROH 
TO 

TIHE 
OF 
DAY HEDIUH 

SHK 
OR 

DEPTH 
(FT) 

01029 01030 01039 
CADHIUH CHROHIUH COBALT 
CD,DISS CR,DI38i CO,DISS 
UG/L UG/L UQ/L 

01040 
COPPER 
CU,DISS 

UQ/L 

01046 
IRON 

FE,DISS 
UQ/L 

01049 
LEAD 

PB,DISS 
UG/L 

82037 
HG 

DISS HQ 
UQ/L 

01096 71900 01060 
HANQNESE HERCURY HOLY 
HN,DISS HQ,TOTAL HO,DISS 

UG/L UG/L UG/L 

92/08/03 1930 HATER .9K 

REMARK CODES: C - calculated value, K - actual value Is Isss than value shown, J - sstlmatsd value 



STORET RETRIEVAL DATE 93/03/02 
GR8903.009580 QRBS03009580 UQS 
33 24 52.0 108 36 51.0 4 
MIDDLE FORK QILA RIVER BELOW OILITA CREEK 
35003 NEW MEXICO CATRON 
COLORADO RIVER 110400 
QILA RIVER 
21NMEX 920912 1S040001 
SURFACE SAMPLES 2215 METERS ELEVATION 

PQM=RET PAQE: 

STATION 9 - NIDOLE FORK OF TME OILA RIVER BELOH QILITA CREEK 

SHK 00010 00099 00300 00400 92079 70300 00930 
DATE TIME OR HATER CNDUCTVY DO PH TURBIDTY RESIDUE RESIDUE 
FROH OF DEPTH TEHP AT 230 LAB DIS3-180 TOT NFLT 
TO DAY MEDIUH (FT) CENT HICROHHO MG/L SU NTU C MG/L MG/L 

92/08/03 1900 WATER 22.4 66 6.9 7.78 9.4 82 9 

00689 
PHOS-TOT 

HQ/L P 

.100 

00900 
TOT HARD 
CACOS 
HQ/L 

32 

00612 
UN-IONZD 
NHS-N 
MO/L 

O.OOSC 

SMK 00630 00610 
DATE TIME OR NO2AN03 NHS«NH4-
FROH OF DEPTH N-TOTAL N TOTAL 
TO DAY MEDIUH (FT) MG/L MG/L 

00640 00625 
T INORQ. TOT KJEL 
NITROGEN N 
MG/L N MG/L 

00605 
ORG N 
N 

MG/L 

00600 
TOTAL N 

N 
MG/L 

00410 
T ALK 
CACOS 
MG/L 

00440 
HCOS ION 
HCOS 
MG/L 

00945 
SULFATE 
304-TOT 

MG/L 

00940 
CHLORIDE 

TOTAL 
MG/L 

O) 

92/08/03 1900 WATER 

SMK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUH (FT) 

.04K .120 .160 .670 .5500 .710 36 44 SK SK 

00915 
CALCIUM 
CA.DISS 

MG/L 

00925 
HQNSIUH 
HQ,DISS 

MO/L 

00930 
SODIUH 
NA,DISS 
HQ/L 

00935 
PTSSIUH 
K,DI3S 
HQ/L 

00660 
T ORQ C 

C 
MG/L 

01106 
ALUHINUH 
AL,0133 
UG/L 

01000 
ARSENIC 
A3,DISS 
UG/L 

01005 
BARIUH 

BA,DI33 
UO/L 

01010 
BERYLIUH 
BE, DISS 
UQ/L 

01020 
BORON 
8, DISS 
UG/L 

92/08/03 1900 WATER 8.0 3.0 4.00 2.00 S.O 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY MEDIUM (FT) 

01025 
CADHIUH 
CD,DISS 
UG/L 

01030 
CHROHIUH 
CR,DISS 

UG/L • 

01035 
COBALT 
CO,DISS 

UQ/L 

01040 
COPPER 
CU,DISS 

UQ/L 

01046 
IRON 

FE,DISS 
UG/L 

01049 
LEAD 

PB,DISS 
UG/L 

82037 
HQ 

DISS MQ 
UG/L 

01056 
MANGNESE 
MN.DISS 

UG/L 

71900 
MERCURY 
HG,TOTAL 

UQ/L 

01060 
MOLY 

MO,DISS 
UG/L 

92/08/03 1900 WATER . SK 

REHARK CODES: calculatsd valus. K - actual value Is Isss than value shown, J - estimated value 



STORET RETRIEVAL DATE 93/03/02 
QRBSOS.009577 GRB503009S77 UGB 
33 23 16.0 106 36 02.0 4 
IRON CREEK AeOVE CONFLUENCE WITH MIDDLE FORK 
33003 NEH MEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NMEX 920912 15040001 
SURFACE SAMPLES 2150 METERS ELEVATION 

PQHsRET PAGE: 

STATION 6 - IRON CREEK ABOVE CONFLUENCE HITN THE NIDOLE FORK 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/08/03 1550 HATER 

00010 00095 
NATER CNDUCTVY 
TEHP AT 2SC 
CENT HICROHHO 

28.0 80 

00300 
DO 

HO/L 

6.9 

00400 
PH 

SU 

8.61 

82079 
TURBIDTY 
LAB 

NTU 

70300 
RESIDUE 
DISS-180 
C HG/L 

00530 
RESIDUE 
TOT NFLT 
HO/L 

00865 
PHOS-TOT 

MQ/L P 

00900 
TOT HARD 
CACOS 
MQ/L 

00612 
UN-IONZD 
NHS-N 
HQ/L 

1.1 70 SK .930 35 0.0220 

O) 

SHK 00630 
DATE TIHE OR N02aN03 
FROH OF DEPTH N-TOTAL 
TO DAY HEDIUH (FT) HG/L 

92/09/03 1550 HATER .04K 

00610 00640 00625 00609 00600 00410 
NH34NH4- T INORQ. TOT KJEL ORQ N TOTAL N T ALK 
N TOTAL NITROGEN N N N CACOS 
HG/L HG/L N MG/L HQ/L MG/L MQ/L 

.110 19C .370 .2600 .410 38 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SHK 
OR 
DEPTH 
(FT) 

00919 
CALCIUH 
CA,DISS 
HG/L 

00929 
HQNSIUH 
HG,DISS 
HQ/L 

00930 
SODIUH 
NA,DISS 
HQ/L 

00939 
PTSSIUH 
K,DISS 
HG/L 

00680 
T ORQ C 

0 
HG/L 

01106 
ALUHINUH 
AL,DISS 
UQ/L 

01000 
ARSENIC 
AS,DISS 
UG/L 

00440 00949 
HCOS ION SULFATE 
HCOS S04-T0T 
MG/L MG/L 

46 9K 

00940 
CHLORIDE 

TOTAL 
MQ/L 

9K 

01005 01010 01020 
BARIUM BERYLIUM BORON 
BA.DISS BE,DISS B.DISS 
UG/L UG/L UG/L 

92/08/03 1550 WATER 9.0 3.0 4.00 2.00 2.0 

SMK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

92/08/03 1550 WATER 

01025 01030 01035 
CADHIUH CHROHIUH COBALT 
CD,DISS CR,DISS' CO,DISS 
UQ/L UQ/L UG/L 

01040 
COPPER 
CU,DISS 

UQ/L 

01046 
IRON 

FE,0ISS 
UG/L 

01049 
LEAD 

P8,DISS 
UQ/L 

82037 
HQ 

DISS MG 
UQ/L 

01056 71900 01060 
HANQNESE HERCURY HOLY 
MN,DIS3 HG,TOTAL MO,DISS 

UG/L UQ/L UG/L 

.SK 

REMARK CODES: C - calculated value, K - actual value Is less than value ehown, J - estimated value 



STORET RETRIEVAL DATE 93/03/02 
GRBSOa.009575 aR850300957S U07 
33 23 12.0 108 35 57.0 4 
MIDDLE FORK QILA RIVER BELOW IRON CREEK 
35003 NEW MEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NHEX 920912 15040001 
SURFACE SAMPLES 2147 METERS ELEVATION 

PGMsRET PAQE: 

STATION 7 - NIDOLE FORK OF THE OILA RIVER BELON IRON CREEK 

a> 
cn 

DATE 
FROM 
TO 

92/08/03 

DATE 
FROM 
TO 

92/08/03 

OATE 
FROM 
TO 

TIME 
OF 
DAY 

1645 

TIME 
OF 
DAY 

1645 

TIME 
OF 
DAY 

MEDIUM 

WATER 

MEDIUH 

WATER 

MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00010 
HATER 
TENP 
CENT 

29.0 

00630 
N02aN03 
N-TOTAL 

HQ/L 

.04K 

00915 
CALCIUH 
CA.DISS 
HQ/L 

00095 
CNDUCTVY 
AT 250 

HICROHHO 

99 

00610 
NH3'»NH4-
N TOTAL 

HQ/L 

.110 

00925 
HQNSIUH 
HQ.DISS 

HG/L 

00300 
00 

NG/L 

6.0 

00640 
T INORQ. 
NITROQEN 
HQ/L N 

.150 

00930 
SODIUH 
NA.OISS 
HO/L 

00400 
PH 

SU 

7.48 

00629 
TOT KJEL 

N 
MQ/L 

1.020 

00939 
PTSSIUH 
K,DISS 
HQ/L 

62079 
TURBIDTY 
LAB 

NTU 

2.8 

00605 
ORQ N 
N 

HG/L 

.9100 

00680 
T ORG C 

C 
HG/L 

70300 
RESIDUE 
DISS-180 
C HQ/L 

77 

00600 
TOTAL N 

N 
HG/L 

1.06C 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

00530 
RESIDUE 
TOT NFLT 
HQ/L 

3K 

00410 
T ALK 
CACOS 
MQ/L 

39 

01000 
ARSENIC 
AS.DISS 
UQ/L 

00665 
PHOS-TOT 

MG/L P 

.080 

00440 
HC03 ION 
HCOS 
MG/L 

48 

01005 
BARIUM 
BA.DISS 
UQ/L 

00900 
TOT HARD 
CACOS 
MG/L 

35 

00945 
SULFATE 
S04-T0T 

MG/L 

5K 

01010 
BERYLIUH 
BE.DISS 
UG/L 

00612 
UN-IONZD 
NHS-N 
HQ/L 

0.002C 

00940 
CHLORIDE 
TOTAL 
HG/L 

5K 

01020 
BORON 
B.DISS 
UG/L 

92/08/03 1645 WATER 9.0 3.0 4.00 2.00 4.0 

DATE 
FROM 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 

DEPTH 
(FT) 

01025 
CADMIUM 
CO.DISS 
UG/L 

01030 
CHROHIUH 
CR.DISS 

UG/L • 

01035 
COBALT 
00,0133 

UG/L 

01040 
COPPER 
CU,DISS 

UG/L 

01046 
IRON 

FE,DIS3 
UQ/L 

01049 
LEAD 

PB,DISS 
UQ/L 

82037 
HQ 

DISS HG 
UG/L 

01056 
MANQNESE 
MN,DISS 

UG/L 

71900 
MERCURY 
HG,TOTAL 

UQ/L 

01060 
MOLY 

MO,DISS 
UG/L 

92/08/03 1645 WATER .SK 

REHARK CODES: calculated value. K - actual value Is 1sss than valus shown. J - estimated value 



STORET RETRIEVAL DATE 93/03/02 
QRBSOS.009571 GRS903009571 UG8 
33 25 22.0 106 22 04.0 4 
CANYON CREEK AT FOREST ROAD 142 
35003 NEH MEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NMEX 920912 15040001 
SURFACE SAHPLES 2266 HETERS ELEVATION 

PQHsRET PAGE: 

STATION 8 - CANYON CREEK AT FOREST ROAD 142 

DATE TIME 
FROH OF 
TO DAY 

SHK 
OR 

DEPTH 
HEDIUH (FT) 

92/09/04 1015 WATER 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

00010 
WATER 
TEMP 
CENT 

19.3 

00630 
N02aN0S 
N-TOTAL 

MG/L 

00095 
CNDUCTVY 
AT 250 

HICROHHO 

187 

00610 
NH34'NH4-
N TOTAL 
HG/L 

00300 
DO 

HQ/L 

8.3 

00640 
T INORQ. 
NITROGEN 
HG/L N 

00400 
PH 

SU 

6.59 

00625 
TOT KJEL 

N 
HQ/L 

82079 
TURBIDTY 
LAB 

NTU 

2.4 

00605 
ORQ H 
N 

HG/L 

70300 
RESIDUE 
DISS-180 
C HQ/L 

132 

00600 
TOTAL N 

N 
HQ/L 

00530 
RESIDUE 
TOT NFLT 
HQ/L 

SK 

00410 
T ALK 
CACOS 
MO/L 

00689 
PHOS-TOT 

HQ/L P 

.270 

00440 
HCOS ION 

HCOS 
MQ/L 

00900 
TOT HARD 
CAC03 
MQ/L 

83 

00945 
SULFATE 
304-TOT 

MG/L 

00612 
UN-IONZD 
NH3-N 
MQ/L 

0.014C 

00940 
CHLORIDE 

TOTAL 
MQ/L 

o> 
92/09/04 1015 WATER 

SMK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

.04K .110 ISC .200 .0900 .240 81 98 12 SK 

00915 
CALCIUM 
CA.DISS 

MG/L 

00925 
HQNSIUH 
HQ.DISS 
HG/L 

00930 
SODIUH 
NA.DISS 
HG/L 

00935 
PTSSIUH 
K.DISS 
HG/L 

00680 
T ORG 0 

0 
HO/L 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

01000 
ARSENIC 
A3,DISS 
UQ/L 

01005 
BARIUH 
BA,DISS 
UQ/L 

01010 
BERYLIUH 
BE,DISS 
UQ/L 

01020 
BORON 
8,0133 
UG/L 

92/08/04 1015 WATER 20.0 8.0 5.00 4.00 3.0 

DATE 
FROH 
TO 

TIHE 
OF 
DAY HEDIUH 

SHK 
OR 

DEPTH 
(FT) 

01025 01030 01039 
CADHIUH CHROHIUH COBALT 
CD,DISS CR,DISS' 00,0183 
UQ/L UQ/L * UQ/L 

01040 
COPPER 
CU,DISS 

UQ/L 

01046 
IRON 

FE,DISS 
UQ/L 

01049 
LEAD 

PB,DISS 
UQ/L 

82037 
HG 

DISS HQ 
UQ/L 

01096 71900 01060 
HANQNESE MERCURY MOLY 
HN,DISS HG,TOTAL HO,DISS 

UQ/L UG/L UQ/L 

92/08/04 1015 WATER .5K 

REHARK CODES: calculated value. K - actual valua Is less than valus shown. J - sstlmatsd value 



STORET RETRIEVAL DATE 93/03/15 
GR8503.007550 GRB5030075SO UGB 
33 21 01.0 109 04 47.0 4 
TAYLOR CREEK BELOW WALL LAKE 
35003 NEW HEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NMEX 870919 15040001 
SURFACE SAMPLES 1949 METERS ELEVATION 

PQHsRET PAGE: 

STATION 9 - TAYLOR CREEK BELOH HALL LAKE 

OATE TIHE 
FROH OF 
TO DAY 

SHK 
OR 
DEPTH 

HEDIUH (FT) 

92/08/04 1300 HATER 
92/08/04 1300 QA REPLICATE 

00010 
HATER 
TEHP 
CENT 

22.8 

00095 
CNDUCTVY 
AT 250 
HICROHHO 

188 

00300 
DO 

HQ/L 

7.2 

00400 
PH 

SU 

8.28 

82079 
TURBIDTY 
LAB 
NTU 

10.7 

70300 
RESIDUE 
0133-180 
C HG/L 

136 
142 

00530 
RESIDUE 
TOT NFLT 
HQ/L 

30 

00665 
PHOS-TOT 

HG/L P 

.090 

.080 

00900 
TOT HARD 
CACOS 
HG/L 

53 
53 

00612 
UN-IONZD 
NHS-N 
HG/L 

0.012C 
0.011C 

SHK 00630 
DATE TIHE OR NOZSNOS 
FROM OF DEPTH N-TOTAL 
TO DAY MEDIUM (FT) MQ/L 

00610 00640 00625 00605 00600 00410 00440 
NH3'fNH4- T INORQ. TOT KJEL ORQ N TOTAL N T ALK HCOS ION 
N TOTAL NITROGEN N N N CACOS HC03 
MQ/L MG/L N MG/L MG/L MG/L MQ/L HG/L 

00945 00940 
SULFATE CHLORIDE 
304-TOT TOTAL 
MG/L MG/L 

-J 
92/08/04 1300 HATER 
92/08/04 1300 OA REPLICATE 

.04K 

.04K 
.140 
.120 

.160 

.160 
.810 
1.200 

.670C 

.0800 
.85C 
1.24C 

70 
70 

85 
66 

10 
10 

SMK 00915 
OATE TIME OR CALCIUM 
FROM OF DEPTH CA.DISS 
TO DAY MEDIUM (FT) MQ/L 

00925 00930 00935 00660 01106 01000 01005 
MGNSIUM SODIUM PTSSIUM T ORG C ALUMINUM ARSENIC BARIUM 
MQ.DISS NA.DISS K.DISS C AL.DISS AS.DISS BA.DISS 
HG/L HG/L HG/L HG/L UG/L UG/L UG/L 

01010 01020 
BERYLIUH BORON 
BE.DISS B.OISS 
UG/L UG/L 

92/08/04 1300 WATER 
92/08/04 1300 WATER 

18.0 
18.0 

2.0 
2.0 

18.00 
19.00 

1.00 
2.00 

6.0 
6.0 

SHK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

01025 01030 01035 01040 01046 01049 62037 01056 
CADHIUH CHROHIUH COBALT COPPER IRON LEAD HQ MANGNESE 
CO.DISS CR.DISS CO.DISS CU.DISS FE.DISS PB.DISS DISS MQ MN.DISS 
UG/L UG/L UG/L UG/L UG/L UG/L UQ/L UG/L 

71900 01060 
HERCURY HOLY 
HQ.TOTAL MO,DISS 
UO/L UQ/L 

92/06/04 1300 WATER 
92/06/04 1300 WATER 

.SK 

.SK 

REMARK CODES: calculated value. K - actual value Is less than value shown. J - sstlmatsd value 



STORET RETRIEVAL DATE 93/03/02 
QRBSOS.007947 QRB503007547 UG10 
33 18 06.0 108 07 24.0 4 
EAST FORK OILA RIVER BELOW TAYLOR CREEK 
35003 NEW MEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NMEX 920912 15040001 
SURFACE SAMPLES 1876 METERS ELEVATION 

PGMsRET PAGE: 10 

STATION 10 - EAST FORK OF THE OILA RIVER BELOH TAYLOR CREEK 

SHK 00010 00095 00300 00400 82079 70300 00530 
OATE TIHE OR HATER CNDUCTVY DO PH TURBIDTY RESIDUE RESIDUE 
FROH OF DEPTH TEMP AT 2SC LAB 0133-180 TOT NFLT 
TO DAY MEDIUH (FT) CENT HICROHHO HQ/L SU NTU C HQ/L HQ/L 

92/08/04 1930 HATER 28.2 271 7.4 8.94 3.4 182 5 

00665 
PHOS-TOT 

HG/L P 

.020 

00900 
TOT HARD 
CACOS 
HG/L 

72 

00012 
UN-IONZD 
NHS-N 
NQ/L 

0.048C 

DATE 
FROH 
TO 

TIME 
OF 
DAY MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

00630 
NOZaNOS 
M-TOTAL 
HG/L 

00610 00640 00629 
NH3«NH4- T INORG. TOT KJEL 
N TOTAL NITROQEN N 
HQ/L HG/L N HQ/L 

00609 00600 
ORQ N TOTAL N 
N H 
HG/L HG/L 

00410 
T ALK 
CAC03 
HQ/L 

00440 
HCOS ION 
HC03 
HG/L 

00949 
SULFATE 
304-TOT 
HQ/L 

00940 
CHLORIDE 
TOTAL 
MQ/L 

O) 
00 

92/08/04 1930 HATER 

SMK 
DATE TIME OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

.06 .120 ,180 .920 .8000 .980 86 109 13 17 

00919 
CALCIUH 
CA.DISS 
HQ/L 

00929 
HQNSIUH 
HQ.DISS 
HQ/L 

00930 
SODIUH 
NA.DISS 
HQ/L 

00939 
PTSSIUH 
K,DISS 
HG/L 

00680 
T ORG C 

C 
HQ/L 

01108 
ALUHINUH 
AL,DIS3 
UQ/L 

01000 
ARSENIC 
AS,DISS 
UG/L 

01005 
BARIUH 
BA,DISS 
UG/L 

01010 
BERYLIUH 
BE,DISS 
UQ/L 

01020 
BORON 
B.DISS 
UG/L 

92/08/04 1530 WATER 24.0 3.0 28.00 2.00 3.0 

DATE 
FROH 
TO 

TIHE 
OF 
DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

01025 
CADHIUH 
CO.DISS 
UO/L 

01030 
CHROHIUH 
CR.DISS. 
UQ/L 

01039 
COBALT 
CO.DISS 
UQ/L 

01040 
COPPER 
CU.DISS 
UQ/L 

01046 
IRON 

FE.DISS 
UQ/L 

01049 
LEAD 

PB.DISS 
UQ/L 

82037 
MQ 

DISS HQ 
UQ/L 

01056 
HANQNESE 
HN.DISS 
UQ/L 

71900 01060 
MERCURY MOLY 
HQ.TOTAL HO.DISS 
UQ/L UG/L 

92/08/04 1530 HATER .SK 

REHARK CODES: C - calculatsd valus. K - actual valus Is Isss than valus shown, J - sstlmatsd value 



STORET RETRIEVAL OATE 93/03/02 
QRBSOS.007943 GR8503007543 UG11 
33 17. 21.0 108 04 33.0 4 
DIAMOND CREEK AT FOREST ROAD 225 
35003 NEW HEXICO CATRON 
COLORADO RIVER 110400 
GILA RIVER 
21NHEX 920912 15040001 
SURFACE SAMPLES 1949 METERS ELEVATION 

PQMsRET PAQE: 11 

STATION 11 - DIAMOND CREEK AT FOREST ROAD 22S 

SMK 00010 00095 00300 00400 82079 70300 00930 00889 
DATE TIME OR HATER CNDUCTVY DO PH TURBIDTY RESIDUE RESIDUE PHOS-TOT 
FROM OF DEPTH TEHP AT 25C LAB DISS-180 TOT NFLT 
TO DAY HEDIUH (FT) CENT HICROHHO HQ/L 9U NTU C MQ/L MQ/L HQ/L P 

92/09/04 1635 WATER 22.5 140 7.0 7.61 3.4 120 SK .160 

00900 00612 
TOT HARD UN-IONZD 
CACOS NH3-N 
HG/L HO/L 

55 0.002C 

SHK 00630 00610 
DATE TIHE OR N02aN03 NH3«NH4-
FROH OF DEPTH N-TOTAL N TOTAL 
TO DAY MEDIUM (FT) HQ/L MQ/L 

00640 00625 
T INORG. TOT KJEL 
NITROGEN N 
HQ/L N MQ/L 

00605 
ORQ N 
N 

MQ/L 

00600 
TOTAL N 

N 
MQ/L 

00410 
T ALK 
CACOS 
MQ/L 

00440 
HCOS ION 
HCOS 
MQ/L 

00945 
SULFATE 
S04-T0T 

MQ/L 

00940 
CHLORIDE 

TOTAL 
MQ/L 

92/08/04 1635 WATER .04K .120 .16C .760 .640C .80C 45 55 17 SK 

DATE 
FROH 
TO 

TIHE 
OF 
DAV MEDIUM 

SMK 
OR 
DEPTH 
(FT) 

00919 
CALCIUH 
CA,0I93 
HQ/L 

00929 
HQNSIUH 
HO,DISS 

MG/L 

00930 
SODIUM 
NA,DISS 
MG/L 

00939 
PTSSIUH 
K.DISS 
HG/L 

00680 
T ORQ C 

0 
MQ/L 

01106 
ALUHINUH 
AL.DISS 
UG/L 

01000 
ARSENIC 
AS.DISS 
UG/L 

01009 
BARIUH 
BA.DISS 
UQ/L 

01010 
BERYLIUH 
BE,DISS 
UQ/L 

01020 
BORON 
8,DISS 
UQ/L 

92/08/04 1639 WATER 17.0 3.0 9.00 2.00 9.0 

SMK 
DATE TIME OR 
FROM OF DEPTH 
TO DAY MEDIUM (FT) 

01029 
CADHIUH 
CD,DISS 
UQ/L 

01030 
CHROHIUH 
CR,DISS 

UQ/L ' 

01039 
COBALT 
CO,DISS 

UQ/L 

01040 
COPPER 
CU,OISS 

UQ/L 

01046 
IRON 

FE,DISS 
UQ/L 

01049 
LEAD 

PB,DISS 
UG/L 

82037 
HG 

DISS MQ 
UQ/L 

01096 
MANGNESE 
MN,DISS 

UQ/L 

71900 
MERCURY 
HG,TOTAL 

UG/L 

01060 
MOLY 

HO,DISS 
UQ/L 

92/08/04 1639 WATER .9K 

REMARK CODES: C - calculatsd valus, K - actual value Is Isss than value shown, J - estimated valua 



Table 7. cont. 

TAXA 
(Rafaranoa) 4 

Turkey O i l I t s 

STATIONS 

5 
Niddia 

6 
I ran 

9 
Taylor 

10 

NEGALOPTERA - dobson/alderf1les 
CorydaJus comutus 

LEPIDOPTERA - moths 
Parargyractus kearfotta1 is 

NOLLUSCA - snalls/claBS 
Lynmaea sp. 
Physa sp. 
Planorbidae 
Sphaeriidae 

ANNELIDA - segaented woras 
Lumbricidae 

PLATYHELNINTHES - flatworK 
Turbellaria 

ARTHROPOOA - other arthropods 
Hydracharina A - mites 

AMPHIPODA - scuds 
Hyalella azteca 

Standing Crop (No./a^) 1 

Total Taxa 

CT^, 

CTQa 

BCI 
Diversity Index 

34 

94 

9 

9 

,411 

23 
50 
88.4 

56.5 

3.53 

34 

1,203 

16 
50 
83.4 

59.9 

2.79 

57 

1,483 

21 
63 
79.3 

79.5 

3.64 

57 

11 

1,213 

20 
50 
80. 
61. 
3. 

8 
9 
42 

6 

147 

6 
51 
91 
6 

23 

652 

6 

11 

4,090 

27 
50 
98.2 

50.9 

2.91 

11 

6 

6 

6 

931 
19 
63 
86.6 

72.7 

2.74 

72 



Table 8. RAPID BI0M8E88NENT (PROTOCOL H I ) OF UPPER OILA RIVER TRIBUTARIE8, AUOUBT 8-4. 1982. 

(Rafaranoa) 4 
Turkey Olllta 
Cr 

STATIONS 

5 
Niddia 

6 
Iron 
Craak 

9 
Taylc 

10 
East 

Calculated Value 

No. of Taxa 
Standing Crop (.9/m^) 1, 
Biotic Index 

HBI 
BCI (CTQ^) 

% Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironom1ds + EPT) 
Scraper/(C-F + Scrapers) 
Shredders/Total 

Percent of Reference 

23 
,411 

5.33 
88 
27 
8 
-
0.66 
0.70 
0.07 

16 
1,203 

5.67 
83 
37 
8 
0.75 
0.51 
0.98 
0.20 

21 
1,483 

5.43 
79 
25 
9 
0.62 
0.52 
0.85 
0.11 

20 
1,213 

4.85 
81 
22 
8 
0.50 
0.66 
0.98 
0.03 

27 
4,090 

5.32 
98 
34 
6 
0.37 
0.90 
0.06 
0.004 

19 
931 

4.60 
87 
47 
7 
0.68 
0.80 
0.79 
0.01 

No. of Taxa 100 70 91 
Standing Crop («/m̂ ) 100 85 105 
Biotic Index 

HBI 100 94 98 
BCI (CTQ̂ ) 100 106 111 

X Dominant Taxa 27 37 25 
EPT Index 100 100 113 
Conmunity Loss - 0.75 0. 
EPT/(Chironom1ds + EPT) 100 77 79 
Scraper/(C-F + Scrapers) 100 140 121 
ShreddersAotal 100 286 157 

Score 

62 

87 
86 

110 
109 
22 
100 
0.50 

100 
140 
43 

117 
290 

100 
90 
34 
75 
0.37 

136 
9 
6 

83 
66 

116 
101 
47 
88 
0.68 

121 
113 
14 

No. of Taxa 6 
Standing Crop (H/m̂ ) 6 
Biotic Index 

HBI 6 
BCI (CTQ̂ ) 6 

X Dominant Taxa 4 
EPT Index 6 
Conmunity Loss 6 
EPT/(Chironomids + EPT) 6 
Scraper/(C-F + Scrapers) 6 
ShreddersAotal 6 

Total 58 
X of Reference 100 

4 
6 

6 
6 
2 
6 
4 
6 
6 
6 

52 
90 

6 
6 

6 
6 
4 
6 
4 
6 
6 
6 

56 
97 

6 
6 

6 
6 
4 
6 
4 
6 
6 
4 

54 
93 

6 
0 

6 
6 
2 
2 
6 
4 
0 
0 

32 
55 

4 
6 

6 
6 
0 
4 
4 
6 
6 
0 

42 
72 

Biological Condition 

Habitat Condition 
X of Reference 

Habitat Category 

Hon— 
lapalrad 

152 
100 

Reference 
Qood to 
Excellent 

lapalrad lapalrad 

163 
107 

Coaparable 
to 

Reference 

163 
107 

Coaparable 
te 

Reference 

lapalrad 

158 
104 

Slightly 
lapalrad 

139 
91 

Slightly 
lapalrad 

94 
62 

Supporting Coaparable Partially 
Reference to 8i4>Port1ng 

Reference 

73 



Table 9. RAPID BII (PROnOCOL I I I ) OF UPPER OILA RIVER TRIBUTARIES. AUBUBT S - 4 . 1882. 

Calculated Value 

No. of Taxa 
Standing Crop («/m^) 
B io t i c Index 

HBI 
BCI (CTQ^) 

X Dominant Taxa 
EPT Index 
Community Loss 

(Rl 
Ban 

• fa ranoa) 
Franelaoo 

Rlwar a t L m a 
(1887 Btudy) 

1, 

EPT/(Chironom1ds + EPT) 
Scraper/(C-F + Scrapers) 
ShreddersAotal 

Percent o f Reference 

No. of Taxa 
Standing Crop ifi/n?) 
B io t i c Index 

HBI 
BCI (CTQ^) 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scrapers) 
ShreddersAotal 

Score 

No. of Taxa 
Standing Crop («/m^) 
B io t i c Index 

HBI 
BCI (CTQtf) 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironom1ds + EPT) 
Scraper/(C-F + Scrapers) 
ShreddersAotal 

Total 
X of Reference 

Bio logical Condition 

Habitat Condition 
X of Reference 

] 

25 
752 1 

4.84 
77 
23 
12 
-
0.77 
0.50 
0.01 

100 
100 

100 
100 
23 

100 
-
-
-

2 

6 
6 

6 
6 
4 
6 
6 
6 
6 
6 

58 
100 

Moo* 
tapa l red 

149 
100 

4 
omta 

16 
,203 

5. 
83 
37 
8 
0. 
0. 
0. 
0. 

64 
69 

85 
93 
37 
67 
0. 

66 
198 

:,ooo 

4 
6 

6 
6 
2 
0 
4 
4 
6 
6 

44 
76 

c 

67 

56 
51 
98 
20 

56 

S l i g h t l y 
l a p a l r a d 

163 
109 

5 
N i d d i a 

Fork 

21 
1,485 

5.43 
79 
25 
9 
0.71 
0.52 
0.85 
0.11 

84 
85 

89 
97 
25 
75 
0.71 

68 
170 

1,100 

6 
6 

6 
6 
4 
2 
4 
4 
6 
6 

50 
86 

Hon* 
l a p a l r a d 

163 
109 

STATIONS 
6 

I r o n 
c raak 

20 
1,213 

4.85 
81 
22 
8 
0.65 
0.66 
0.98 
0.03 

80 
69 

100 
95 
22 
67 
0.65 

94 
196 
300 

4 
6 

6 
6 
4 
0 
4 
6 
6 
6 

48 
83 

Non-
l a p a l r a d 

158 
106 

9 
T a y l o r 
Craak 

27 
4,090 

5.32 
98 
34 
6 
0.44 
0.90 
0.06 
0.004 

108 
233 

91 
79 
34 
50 
0.44 

117 
12 
40 

6 
2 

6 
4 
2 
0 
6 
6 
0 
4 

36 
62 

S l i g h t l y 
l a p a l r a d 

139 
93 

10 
East 
FO^IC 

19 
931 

4. 
87 
47 
7 
0. 
0. 
0. 
0. 

76 
53 

105 
89 
47 
58 
0. 

104 
158 
100 

4 
6 

6 
6 
0 
0 
4 
6 
6 
6 

44 
76 

60 

79 
80 
79 
01 

79 

S l l ^ i t l y 
l a p a l r a d 

94 
63 

R 
Turkey 
Craak 

23 
1,411 

5.33 
88 
27 
8 
0.52 
0.66 
0.70 
0.07 

92 
81 

91 
88 
27 
67 

0.52 
86 

140 
700 

6 
6 

6 
6 
4 
0 
4 
6 
6 
6 

50 
86 

Non-
l a p a l r a d 

152 
102 

Habitat Category Reference Coaparable Coaparable Coaparable Coaparable Partially Coaparable 
Oood to to to to to Supporting to 
Excellent Raferance Reference Reference Reference Refarartce 

74 



SPECIAL WATER QUALITY SURVEY OF THE RIO HONDO, TAOS COUNTY, NEW MEXICO, 
FEBRUARY - DECEMBER, 1992 

Introduction 

During the period of February 19 through December 9, 1992, the Surveillance 
and Standards Section conducted a special water quality survey of the Rio 
Hondo from the Taos Ski Valley to its mouth at the Rio Grande. Land uses in 
the Rio Hondo watershed include recreation, ranching, farming and recreational 
community development. The Twining wastewater treatment plant is the only 
point source discharger into the Rio Hondo. 

Water Quality Standards 

Water quality standards for the Rio Hondo are set forth in sections 1-102, 
2-120 and 3-101 of the New Mexico water quality standards (NMWQCC 1991). 
Designated uses for segment 2-120 are: domestic water supply, fish culture, 
high quality coldwater fishery, irrigation, livestock and wildlife watering 
and secondary contact recreation. 

Methods 

Water quality sampling methods were in accordance with the Quality Assurance 
Project Plan for Water Pollution Control Programs (NMED 1991). The benthic 
macroinvertebrate survey was performed by collecting three quantitative 
samples from each site using a modified Hess sampler. Samples were analyzed 
using EPA's Rapid Bioassessment Protocol III (Plafkin et al. 1989). 

Sampling Stations 

The names, STORET identification codes and locations of sites selected for 
this survey are given below. A map of the study area is presented in Fig. 5. 

Station STORET code LOCATION 

1 H0N2 Lake Fork Creek above the Rio Hondo. 

2 H0N3 Rio Hondo above the Taos ski valley 

parking lot. 

3 H0N4 Rio Hondo above Twining WWTP. 

4 H0N8 Rio Hondo below Twining WWTP. 

5 H0N10 Rio Hondo at Italianos Canyon, 2.5 

miles below Twining WWTP. 
6 HON12 Rio Hondo at the USGS gage at the 

lower USFS boundary. 
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Figure 5. Location map of the Rio Hondo, Taos County, New Mexico. 



H0N14 Rio Hondo at lower Valdez bridge. 

H0N18 Rio Hondo at the highway 522 (3) 
bridge in Arroyo Hondo. 

HON20 Rio Hondo above the Rio Grande. 

Water Quality Assessment 

Water quality data collected during the survey are available on STORET and can 
be retrieved using selector A=21NMEX and restrictor 18=923505. Parametric 
coverage and survey data are provided in Table 10. Streamflow on the Rio 
Hondo at H0N12 (station 6) during the eleven monthly sampling dates, February 
through December, measured 11, 19, 52, 134, 91, 39, 30, 23, 16, 13 and 12 
ft'/sec, respectively. 

The Rio Hondo was highly oxygenated and with few exceptions was clear, 
slightly alkaline and contained low amounts of chemical constituents. Water 
temperatures varied with the season and elevation from cold to cool, with some 
slightly warmer readings being noted during the summer months at the two 
lowest downstream stations. 

There were ten exceedances of numeric water quality quality standards during 
the survey, nine occurred on the lower Rio Hondo below the USFS boundary. 
Seven of the exceedances were recorded at the lowest downstream station 
(H0N20). There was one exceedance for total inorganic nitrogen at H0N8 below 
the Twining wastewater treatment plant. There was one exceedance each for 
total phosphorus at HON14 and H0N18. Exceedances at HON20 were as follows: 
total phosphorus, 2; temperature, 2; and un-ionized airanonia, 3. These data 
indicate a partial impairment of the high quality coldwater fishery use in the 
lower Rio Hondo valley. 

The exceedances for phosphorus at all of the lower Rio Hondo stations were 
probably caused by the river's proximity to the communities of Valdez and 
Arroyo Hondo, and specifically to perturbations associated with livestock 
grazing, irrigation return flow, septic tank leach fields and other 
agricultural activities. Exceedances of the un-ionized ammonia standard at 
only the lower station can be attributed to a lack of canopy vegetation along 
the riparian strip, in turn contributing to increased primary productivity, 
elevated temperatures and pH. Increases in pH and water temperature would 
result in increased concentrations of un-ionized ammonia without additional 
inputs of total ammonia. 

Although the upper Rio Hondo was relatively free of numeric stream standard 
exceedances, siltation of the stream bottom from parking lot runoff during the 
winter months was visually evident between H0N3 and H0N4, though turbidity 
measurements failed to detect such events. In addition, profuse growth of the 
golden brown alga Hvdrurus carpeting the stream bottom below the Twining 
wastewater treatment plant during the late winter was also evident and was 
probably due to slight increases in nutrients. Both of these conditions, 
however, disappear from the upper valley after the ski season and after the 
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scouring effect of spring runoff. The data also indicate that the chemical 
quality of the Rio Hondo at H0N12 is comparable to H0N3 above the ski valley 
parking lot. Further, the increases in conductivity and TDS during the summer 
months below Valdez and Arroyo Hondo suggest that these communities may 
contribute importantly to numeric stream standard exceedances during the 
period when the ski valley is in the off-season. 

Biological Assessment 

Results of the benthic macroinvertebrate survey along with the analysis by 
Rapid Bioassessment (Protocol III) are listed in Tables 11 - 13 and Figs. 6 -
8. Since the Rio Hondo flows through two distinct ecoregions (21 and 22), 
separate assessments with different reference sites were performed for each 
ecoregion segment. 

All of the upper Rio Hondo stations, H0N3 through H0N12, are located on US 
Forest Service land within ecoregion 21. Using station H0N3 as the reference 
site, all sites were rated good to excellent with regard to habitat condition 
and each of the downstream study sites were assessed to be either comparable 
or supporting with respect to the reference site. An analysis of the benthic 
community at reference site 3 shows it to be healthy, diverse, and composed of 
numerous pollution sensitive taxa. With the exception of H0N8, which is 
directly below the WWTP, all of the other downstream sites were rated non-
impaired and contained many of the community attributes of H0N3. Although 
H0N4 was rated non-impaired, it did show a reduction in biological condition 
of 17X primarily due to siltation from the upper ski valley parking lot. 
H0N8 however, was rated moderately impaired as reflected by increases in 
standing crop, HBI, and percent dominant taxa (40X Chironomidae: Dlamesa sp.); 
all of which indicate nutrient enrichment. This conclusion is further 
supported by the confluent mats of the golden-brown (Chrysophyta) alga 
Hvdrurus foetidus which is always present at this site during the winter ski 
season. This condition, however, is short lived both spatially and temporally 
as evidenced by the large reduction of this alga downstream during the winter 
months, and its absence at H0N8 after the ski season. Further, the condition 
of the macroinvertebrate coimnunities begins to return to reference conditions 
further downstream at H0N10, and exceeds those qualities at H0N12. This 
suggests that the influence of the Twining WWTP on both the chemical and 
biological quality of the upper Rio Hondo is minimal as the river leaves the 
Carson National Forest at H0N12. 

The lower Rio Hondo, located in ecoregion 22, flows primarily through private 
land contained within or adjacent to the rural comnunitles of Valdez and 
Arroyo Hondo. Using H0N14 as the reference site, all three lower sites were 
rated good with regard to habitat condition. The two downstream sites, H0N18 
and HON20, were assessed to be comparable with the reference site. An 
analysis of the macroinvertebrate community at reference site H0N14 shows it 
to be healthy, diverse, and even non-impaired (Tables 12 and 13) when compared 
to upper reference site H0N3. Although many of the taxa at this site were 
pollution sensitive, increases in both standing crop and the HBI index 
indicate that some light organic loading does occur within the community of 
Valdez. This trend of increased nutrient loading continues downstream at 
sites H0N18 and HON20 within and below the connnunity of Arroyo Hondo. The 
biological condition at H0N18 and HON20 were identical in score and percentage 
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and were rated slightly impaired when compared to the reference site. The 
impairments to the biological quality of the lower Rio Hondo appear to be due 
primarily to non-point sources of pollutants within the community of Arroyo 
Hondo. In the lower valley, septic tank leach fields, livestock pasturing, 
reductions in flow due to irrigation diversions, irrigation return flow and 
riparian destruction appear to be additive in reducing water and habitat 
quality, thus having a negative impact on the macroinvertebrate communities in 
this reach. 
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Table 10. Water quality data collected on the Rio Hondo, February - December, 1992. 

ISTORET RETRIEVAL DATE 93/04/08 PONsRET 
H0N2 URQI20026970 
36 39 44.0 109 27 00.0 4 
LAKE FORK CR AT HAIN LODGE BRIDOE 
39099 NEH HEXICO TAOS 
RIO QRANOE 120891 
RIO HONDO 
21NHEX 13020101029 0017.980 ON 
0003 FEET DEPTH 

PAQE: 

/TYPA/ANBNT/STREAH 

CO 
o 

0 
DATE 
FROH 
TO 

92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

0 
DATE 
FRON 
TO 

92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

0 
DATE 
FRON 
TO 

92/09/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

TINE 
OF 
DAY 

1039 
1219 

HEDXUN 

HATER 
HATER 

1049 MATER 
0949 
0930 

TIHE 
OF 
DAY 

1039 
1219 
1049 
0949 
0930 

TIHE 
OF 
DAY 

1039 
1219 
1049 
0949 
0930 

MATER 
HATER 

HEDIUH 

MATER 
HATER 
NATER 
MATER 
MATER 

HEDIUH 

MATER 
MATER 
MATER 
MATER 
MATER 

SHK 
OR 
OEPTN 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00010 
MATER 
TEHP 
CENT 

9.9 
9.3 
4.0 
2.9 
.0 

00809 
ORO N 
N 
HO/L 

.00 

.00 

.04C 

.OOC 

.OOC 

00410 
T ALK 
CACOS 
NO/L 

46.9 
48.8 
90.1 
93.9 
94.3 

00099 
CNDUCTVY 
AT 290 

HXCRONHO 

111 
113 
71 
117 
120 

00600 
TOTAL N 

N 
HO/L 

.380 

.49C 

.960 

.49C 

.900 

00440 
HCOS ION 
HCOS 
HQ/L 

96.7 
98.8 
80.1 
69.7 
66.2 

00300 
DO 

HO/L 

9.7 
8.9 
9.0 
9.9 
10.3 

00812 
UN-I0N20 
NH3-N 
NQ/L 

.002 

.002 

.002 

.001 

.001 

00948 
SULFATE 
804-DX88 
HQ/L 

14.0 
39.8 
19.7 
19.0 
14.7 

00400 
PH 

SU 

70300 
RESIDUE 
0188-180 
C HO/L 

82 
86 
88 
88 
80 

00940 
CHLORIDE 
TOTAL 
HO/L 

9K 
9K 
9K 
9K 
9K 

82079 
TURBIDTY 
LAB 

NTU 

.8 

.8 

.6 

.8 

.2 

00930 
RESIDUE 
TOT NFLT 
HO/L 

3K 
3K 
3K 
SK 
SK 

00680 
T ORO C 

C 
HQ/L 

1.0 
1.0 
2.0 
l.OK 
l.OK 

00889 
PHOS-TOT 

HO/L P 

.01 

.02 

.01 

.01 

.OIK 

00919 
CALCIUN 
CA.DISS 
HQ/L 

24.0 
29.0 
29.0 
29.0 
29.0 

90080 
CHLORINE 
TOT RESD 
NO/L 

00630 
N02AN03 
N-TOTAL 
HO/L 

.28 

.39 

.42 

.39 

.40 

00829 
HQNSIUH 
HO.DISS 
HO/L 

1.0 
1.0 
2.0 
2.0 
2.0 

01108 
ALUHINUH 
AL.DISS 
UO/L 

00810 
MH3+nH4" 
N TOTAL 
HO/L 

.10K 

.10K 

.10 

.10K 

.10K 

00939 
PTSSIUH 
K.OISS 
HQ/L 

1.0 
1.0 
1.0 
1.0 
2.0 

01009 
BARIUN 
BA.DISS 
UO/L 

00840 
T INORQ. 
NITROQEN 
HQ/L N 

.38 

.49K 

.92 

.49 

.90C 

00930 
SODIUN 
NA.DISS 
NQ/L 

1.0 
1.0 
2.0 
2.0 
2.0 

01010 
BERYLIUN 
BE,DISS 
UO/L 

00829 
TOT KJEL 

N 
NQ/L 

.10K 

.10K 

.14 

.10K 

.10K 

00900 
TOT HARD 
CACOS 
HQ/L 

64.0 
87.0 
71.0 
71.0 
71,0 

01020 
BORON 
B.DISS 
UQ/L 



ISTORET RETRIEVAL DATE 99/04/08 PONnRET 
HONS URQI20026960 
36 36 00.0 109 26 96.0 4 
N FORK RIO HONDO ADJ TAOS SKI VALLEY PRKNO LOT 
39099 NEM MEXICO TAOS 
WESTERN GULF 120900 
RIO GRANDE 
21NHEX 800821 13020101029 0017.700 ON 
0003 FEET DEPTH 

/TYPA/AHBNT/STREAN/BIO 

PAOE: 

00 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1000 
1000 
1000 
1100 
1100 
1020 
1029 
1230 
1100 
1009 
0949 

MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
NATER 
MATER 
MATER 
MATER 
MATER 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/08/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1000 
1000 
1000 
1100 
1100 
1020 
1029 
1230 
1100 
1009 
0949 

MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 

00010 
MATER 
TEHP 
CENT 

1.3 
1.2 
1.7 
9.0 
6.9 
7.0 
7.2 
6.9 
4.2 
.S 
.0 

00809 
ORQ N 
N 
HQ/L 

2.73 
.00 
.00 
.31 
.00 
.28 
.07C 
.OOC 
.09C 
.000 
.OOC 

00099 
CNDUCTVY 
AT 29C 

HICROHHO 

103 
102 
117 
77 
112 
97 
129 
123 
127 
122 
128 

00800 
TOTAL N 

N 
HQ/L 

3.04 
.29 
.21 
.470 
.14K 
.900 
.29C 
.170 
.370 
.29C 
.240 

00300 
00 

HO/L 

9.8 
9.8 
9.2 
9.9 
8.7 
8.8 
8.8 

' 8.3 
9.2 
9.7 
9.9 

00612 
UN-IONZD 
NHS-N 
HQ/L 

.008 

.001 

.001 

.002 

.001 

.003 

.002 

.003 

.002 

.001 

.001 

00400 
PH 

BU 

8.3 
8.2 
o • z 
o* S 
S.O 
3a t 
0 • 1 
8.4 
o • z 
0a 1 
8.0 

70300 
RESIDUE 
OISS-180 
C HQ/L 

90 
83 
80 
83 
78 
78 
84 
84 
88 
92 
78 

82078 
TURBIDTY 
LAB 

NTU 

.8 

a 9 

, 7 
a " 

• 6 
a 2 

, 4 
• S 
.3 

00980 
RESIDUE 
TOT NFLT 

HQ/L 

3K 
4 
1 
9 
8 
3 
SK 
3K 
3 
SK 
3K 

00669 
PHOS-TOT 

HQ/L P 

.02 

.09 

.06 

.06 

.01 

.01 

.02 

.09 

.01 

.OIK 

.OIK 

00919 
CALCIUH 
CA.DISS 

HQ/L 

23.0 
23.0 
31.0 
16.0 
22.0 
24.0 
28.0 
29.0 
24.0 
23.0 
23.0 

00830 
N02AN03 
N-TOTAL 

HQ/L 

.19 

.19 

.11 

.08 

.04 

.08 

.08 

.07 

.22 

.19 

.14 

00929 
HQNSIUH 
HQ.DISS 

HQ/L 

9.0 
9.0 
9.0 
3.0 
3.0 
4.0 
9.0 
9.0 
9.0 
9.0 
9.0 

00610 
NHStNH4-
N TOTAL 

HQ/L 

.16 

.10K 

.10K 

.10 

.10K 

.14 

.10K 

.10K 

.10K 

.10K 

.10K 

00939 
PTSSIUH 
K.DISS 
HQ/L 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
4.0 
1.0 
2.0 

00640 
T INORQ. 
NITROQEN 
HQ/L N 

.31 

.29 

.21K 

.16 

.14K 

.22 

.18C 

.170 

.S2C 

.29C 

.240 

00930 
SOOIUH 

NA.DISS 
HQ/L 

2.0 
2.0 
1.0 
l.OK 
1.0 
2.0 
1.0 
1.0 
9.0 
2.0 
2.0 

00629 
TOT KJEL 

N 
NQ/L 

2.89 
.10K 
.10K 
.41 
.10 
.42 
.17 
.10 
.19 
.10K 
.10K 

00900 
TOT HARD 
CACOS 
HQ/L 

78.0 
78.0 
98.0 
92.0 
67.0 
76.0 
88.0 
83.0 
81.0 
78.0 
78.0 



ISTORET RETRIEVAL DATE 83/04/08 PQNsRET 
HONS URQI20026960 
36 36 00.0 109 26 96.0 4 
N FORK RIO HONDO AOJ TAOS 8KX VALLEY PRKNO LOT 
39099 NEM HEXICO TAOB 
MESTERN QULF 120900 
RIO GRANDE 
21NHEX 800821 13020101029 0017.700 ON 
0003 FEET DEPTH 

PAQE: 

/TYPA/AHBNT/STREAN/BIO 

00 
to 

0 
DATE 
FROH 
TO 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

0 
DATE 
FROH 
TO 

TIHE 
OF 

DAY HEDIUH 

1000 MATER 
1000 MATER 
1000 MATER 
1100 MATER 
1100 MATER 
1020 MATER 
1029 MATER 
1230 MATER 
1100 MATER 
1009 HATER 
0949 MATER 

TIHE 
OF 
DAY HEDIUH 

8HK 
OR 
DEPTH 
(FT) 

SNK 
OR 

DEPTH 
(FT) 

00410 
T ALK 
CACOS 
HQ/L 

72.9 
73.4 
79.0 
98.2 
84.4 
74.0 
79.8 
76.8 
74.9 
72.3 
73.9 

01029 
CADHIUH 
CD,DISS 
UQ/L 

00440 
HCOS ION 

HC03 
HO/L 

88.4 
89.9 
91.9 
68.8 
78.8 
80.0 
82.9 
82.2 
89.4 
88.9 
88.7 

01030 
CHROHIUH 
CR.DISS 

UQ/L 

00948 
SULFATE 
804-DIS8 
HQ/L 

8.3 
9.OK 
6.0 
9.OK 
9.4 
9.OK 
9.1 
9.8 
9.9 
6.9 
9.9 

01039 
COBALT 
CO.DISS 

UQ/L 

00940 
CHLORIDE 

TOTAL 
HQ/L 

9K 
9K 
9K 
SK 
9K 
9K 
9K 
9K 
9K 
9K 
9K 

01040 
COPPER 
CU.DISS 

UO/L 

00880 
T ORO C 

C 
HO/L 

9.OK 
9.OK 
1.0 
9. OK 
1.0 
l.OK 
2.0 
1.0 
l.OK 
l.OK 
l.OK 

01048 
IROH 

FE.DISS 
UO/L 

90080 
CHLORINE 
TOT RESD 
HQ/L 

01048 
LEAD 

PB.DISS 
UQ/L 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

100K 

01098 
HANQNESE 
HN.DISS 

UQ/L 

01009 
BARIUH 
BA.DISS 
UO/L 

100K 

01080 
HOLY 

HO,DIBS 
UO/L 

01010 
BERYLIUN 
BE,0188 
UO/L 

100K 

01089 
NICKEL 

NI,0I88 
UQ/L 

01020 
BORON 
8,DISS 
UQ/L 

10 

01140 
SILICON 
81,0183 

UQ/L 

92/03/18 1000 MATER IK SK 90K 100K 200 SK 90K 100K 100K 3300 

DATE TINE 
FROH OF 
TO DAY HEDIUH 

SHK 01079 01080 
OR SILVER BTRONTUN 
DEPTH AO.DISS SR.OISS 
(FT) UQ/L UQ/L 

01100 
TIH 

SN.DISS 
UO/L 

01089 
VANADIUM 
V.DISS 
UO/L 

01090 
ZINC 

ZN.DISS 
UQ/L 

01000 
ARSENIC 
AS.DISS 
UQ/L 

01149 
SELENIUM 
SE.DISS 

UQ/L 

71900 
NERCURY 
HQ.TOTAL 

UQ/L 

31818 
FEC COLI 
HFH-FCBR 
/100HL 

82/03/18 

030113 
1000 HATER 

0905 
100K 100K 100K 100K 100K 9K 9K .9K 

1 J 



ISTORET RETRIEVAL DATE 93/04/08 PQHBRET 
H0N4 URQI20026999 

36 39 47.0 109 27 13.0 4 
RIO HONDO 90 YDS ABV STP 
39099 NEM HEXICO TAOS 
RIO QRANOE 120991 
RIO HONDO 
2irMEX 13020101029 0017.390 ON 
0003 FEET DEPTH 

/TYPA/ANBNT/STREAH/BIO 

PAQE: 

SHK 
OATE TIHE OR 
FROM OF DEPTH 
TO DAY HEDIUH (FT) 

00 
u 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/09/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1030 MATER 
1020 MATER 
1010 WATER 
1129 MATER 
1120 MATER 
1120 MATER 
1100 MATER 
1249 WATER 
1119 MATER 
1020 MATER 
1009 MATER 

SNK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/19 
92/03/19 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1030 
1020 
1010 
1123 
1120 
1120 
1100 
1249 
1119 
1020 
1009 

MATER 
MATER 
MATER 
WATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 

00010 
MATER 
TEHP 
CENT 

1.0 
2.1 
2.9 
9.9 
7.0 
7.0 
6.9 
7.9 
4.9 
1.9 
.0 

00809 
ORQ N 
N 

HQ/L 

.94 

.00 

.00 

.18 

.00 

.87 

.04C 

.OOC 

.000 

.OOC 

.OOC 

00099 
CNDUCTVY 
AT 29C 

HICROHHO 

104 
111 
120 
99 
106 
109 
123 
123 
128 
123 
120 

00600 
TOTAL N 

N 
HQ/L 

1.41-
.39 
.32 
.91C 
.38C 

1.29C 
.49C 
.390 
.900 
.40C 
.470 

00300 
00 

HG/L 

9.6 
9.4 
9.2 
8.6 
6.3 
8.8 
8.9 
8.9 
9.1 
9.9 
9.8 

00612 
UN-IONZD 
NHS-N 
HQ/L 

.004 

.001 

.001 

.001 

.001 

.003 

.004 

.002 

.002 

.001 

.001 

00400 
PH 

SU 

8.4 
7.9 
7.8 
8.0 
8.0 
8.2 
8.2 
8.2 
8.1 
8.0 
7.9 

70300 
RESIDUE 
DISS-180 
C HQ/L 

62 
100 
82 
82 
70 
74 
84 
82 
92 
84 
78 

82079 
TURBIDTY 
LAB 

NTU 

2 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

3K 

3K 
3K 
SK 
SK 

3K 

00669 
PHOS-TOT 

HQ/L P 

.02 

.OIK 

.OIK 

.01 

.03 

.OIK 

.01 

.02 

.02 

.OIK 

.OIK 

00919 
CALCIUH 
CA.OISS 

HQ/L 

26.0 
39.0 
24.0 
27.0 
22.0 
22.0 
29.0 
29.0 
26.0 
29.0 
24.0 

00630 
N028N03 
N-TOTAL 
HQ/L 

.26 

.29 

.22 

.23 

.29 

.24 

.21 

.29 

.40 

.30 

.37 

00929 
HQNSIUH 
HQ.DISS 

HQ/L 

3.0 
3.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
S.O 
2.0 

00610 
NHS*NH4-
M TOTAL 
HQ/L 

.19 

.10K 

.10K 

.10K 

.10K 

.14 

.20 

.10K 

.10K 

.10K 

.10K 

00939 
PTSSIUH 
K,DISS 
HQ/L 

14.0 
1.0 
1.0 
4.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

00840 
T INORQ. 
NITROQEN 
HQ/L N 

.47 

.39 

.32 

.33K 

.39K 

.38 

.410 

.390 

.900 

.400 

.47C 

00930 
SODIUH 

NA.DISS 
HO/L 

2.0 
3.0 
3.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 

00629 
TOT KJEL 

N 
HQ/L 

1.13 
.10K 
.10K 
.26 
.10K 

1.01 
.29 
.10K 
.10K 
.10K 
.10K 

00900 
TOT HARD 
CACOS 
HO/L 

77.0 
110.0 
72.0 
76.0 
63.0 
63.0 
71.0 
71.0 
73.0 
79.0 
88.0 



ISTORET RETRIEVAL DATE 93/04/08 PQMoRET 
H0N4 URQI20028999 
36 39 47.0 109 27 13.0 4 
RIO HONDO 90 YDS ABV STP 
39099 NEM HEXICO TAOS 
RIO GRANDE 120991 
RIO HONDO 
21NNEX 13020101029 0017.390 ON 
0003 FEET DEPTH 

PAQE: 

/TYPA/AHBNT/STREAN/BIO 

00 

» 
DATE 
FROH 
TO 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/08/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1 
DATE 
FROH 
TO 

TIHE 
OF 

DAY HEDIUH 

1030 MATER 
1020 MATER 
1010 MATER 
1129 MATER 
1120 MATER 
1120 MATER 
1100 MATER 
1249 MATER 
1119 NATER 
1020 MATER 
1009 MATER 

TIHE 
OF 

DAY HEDIUH 

SHK 
OR 

DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

00410 
T ALK 
CACOS 
HQ/L 

60.8 
69.0 
60.2 
91.2 
46.2 
91.0 
93.0 
99.3 
97.0 
60.6 
60.0 

01029 
CADHIUH 
CD,DISS 
UQ/L 

00440 
HCOS ZON 
HCOS 
HQ/L 

73.9 
79.3 
73.4 
82.9 
96.4 
63.0 
84.7 
86.3 
68.7 
73.8 
72.2 

01030 
CHROMIUH 
CR.DISS 
UQ/L 

00946 
SULFATE 
804-0188 
HO/L 

10.9 
8.7 
11.3 
8.1 
11.8 
12.1 
11.8 
13.2 
14.9 
12.2 
12.2 

01039 
COBALT 
CO.OIBS 
UQ/L 

00940 
CHLORIDE 

TOTAL 
HQ/L 

9K 

9K 
9K 
9K 
9K 
9K 

01040 
COPPER 
CU.DISS 

UO/L 

00680 
T ORQ C 

C 
HQ/L 

9.OK 
9. OK 
2.0 
9.OK 
1.0 
l.OK 
2.0 
1.0 
l.OK 
l.OK 
l.OK 

01048 
IRON 

FE.DISS 
UQ/L 

90080 
CHLORINE 
TOT RESD 
HO/L 

01049 
LEAD 

PB.DISS 
UO/L 

01108 
ALUHINUH 
AL.DI88 
UQ/L 

100K 

01098 
HANQNESE 
HN.DISS 

UQ/L 

01009 
BARIUM 

BA.DISS 
UQ/L 

100K 

01060 
HOLY 

HO.DISS 
UQ/L 

01010 
BERYLIUM 
BE,DISS 
UO/L 

100K 

01069 
NICKEL 

NI.DISS 
UO/L 

01020 
BORON 
B.DISS 
UQ/L 

10< 

01140 
SILICON 
SI.DISS 

UQ/L 

92/03/18 1020 MATER IK 9K 90K 100K 200 9K 90K 100K 100K 3100 

DATE 
FRON 
TO 

TIHE 
OF 
DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

01079 01080 
SILVER STRONTUH 
AO.DISS SR.DISS 
UQ/L UQ/L 

01100 
TIN 

SN.DISS 
UO/L 

01089 
VANADIUH 
V.DISS 
UO/L 

01090 
ZINC 

ZN.DISS 
UQ/L 

01000 
ARSENIC 
AS.DISS 
UQ/L 

01149 
SELENIUH 
SE.DISS 
UO/L 

71900 
HERCURY 
HQ.TOTAL 

UQ/L 

31818 
FEC COLI 
HFH-FCBR 
/100HL 

92/03/18 1020 MATER 

0 3 0 1 1 3 n o i c 

10OK 100K 10OK 100K 10OK 9K 9K .9K 

1 K 



ISTORET RETRIEVAL DATE 93/04/08 PQHsRET 
HONB URQI20026990 

36 39 49.0 109 27 20.0 4 
RIO HONDO 300 YDS BLM STP 
39099 NEM HEXICO TAOS 
RIO QRANOE 120991 
RIO HONDO 
21NHEX 13020101029 0017.290 ON 
0003 FEET DEPTH 

/TYPA/ANBNT/STREAH/BIO 

PAQE: 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

00 
w 

92/02/19 
92/03/18 
82/04/22 
92/09/20 
92/06/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1049 MATER 
1040 MATER 
1029 MATER 
1139 MATER 
1199 MATER 
1139 MATER 
1119 MATER 
1300 MATER 
1129 MATER 
1030 MATER 
1020 MATER 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/19 
92/03/18 
82/04/22 
92/09/20 
92/08/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
82/12/09 

1049 
1040 
1029 
1139 
1199 
1139 
1119 
1300 
1129 
1030 
1020 

MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 

00010 
MATER 
TEHP 
CENT 

1.0 
1.8 
2.8 
8.0 
7.8 
8.0 
6.8 
7.1 
9.0 
1.3 
.0 

00809 
ORO N 
N 

HO/L 

.09 

.00 

.04 

.09 

.00 

.91 

.OOC 

.OOC 

.09C 

.OOC 

.000 

00099 
CNDUCTVY 
AT 29C 

HICROHHO 

119 
119 
121 
97 
108 
111 
134 
133 
128 
119 
131 

00800 
TOTAL N 

N 
NO/L 

1.41' 
.92 
.44 
.990 
.420 
.940 
.36C 
.40C 
.960 
.420 
.720 

00300 
00 

HQ/L 

10.0 
9.7 
9.2 
9.2 
8.3 
8.4 
8.8 
8.0 
9.1 
9.7 
9.9 

00812 
UN-IONZD 
NH3-N 
HO/L 

.002 

.001 

.001 

.001 

.002 

.003 

.002 

.002 

.002 

.000 

.000 

00400 
PH 

SU 

8.2 
8.0 
7.8 
7.8 
8.1 
8.2 
8.2 
8.2 
8.1 
7.7 
7.7 

70300 
RESIDUE 
DISS-180 
C HO/L 

110 
108 
92 
90 
78 
68 
90 
69 
96 
102 
88 

82079 
TURBIDTY 
LAB 

NTU 

a 9 

a 0 

a W 

a 0 

2 

00930 
RESIDUE 
TOT NFLT 

HO/L 

SK 

SK 
3K 

SK 
3K 

00669 
PN08-T0T 

HQ/L P 

.01 

.03 

.OIK 

.06 

.02 

.01 

.01 

.OIK 

.OIK 

.OIK 

.OIK 

00819 
CALCIUH 
CA.DISS 

HQ/L 

34.0 
26.0 
26.0 
18.0 
21.0 
22.0 
29.0 
29.0 
29.0 
29.0 
29.0 

00630 
N02aN03 
N-TOTAL 
HQ/L 

1.22 
.42 
.26 
.84 
.32 
.29 
.26 
.30 
.41 
.32 
.62 

00929 
HQNSIUH 
HQ.DISS 

HO/L 

3.0 
3.0 
3.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
3.0 
2.0 

00610 
ref3«NH4-
N TOTAL 
HQ/L 

.14 

.10K 

.12 

.10K 

.10K 

.14 

.10K 

.10K 

.10 

.10K 

.10K 

00939 
PTSSIUH 
K.DISS 
HQ/L 

12.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.OK 

00640 
T INORQ. 
NITROQEN 
HQ/L N 

1.36 
.92 
.38 
.94C 
.42 
.43 
.360 
.40C 
.910 
.420 
.72C 

00930 
SOOIUH 

NA.DISS 
HQ/L 

7.0 
9.0 
4.0 
1.0 
1.0 
2.0 
2.0 
2.0 
3.0 
2.0 
l.OK 

00829 
TOT KJEL 

N 
HQ/L 

.19 

.10 

.16 

.19 

.10K 

.69 

.10K 

.10K 

.19 

.10K 

.10K 

00900 
TOT HARD 
CACOS 
HQ/L 

97.0 
77.0 
77.0 
93.0 
61.0 
63.0 
71.0 
71.0 
71.0 
79.0 
71.0 



ISTORET RETRIEVAL DATE 8 3 / 0 4 / 0 8 PQHsRET 
HONB URQI20026990 

36 39 4 9 . 0 109 27 2 0 . 0 4 
RIO HONDO 300 YDS BLM STP 
39099 NEM MEXICO TAOS 
RIO QRANOE 120991 
RIO HONDO 
21NHCX 19020101029 0 0 1 7 . 2 9 0 ON 
0009 FEET DEPTH 

PAQE: 

/TYPA/AHBNT/STREAN/BIO 

00 
Oi 

0 
DATE 
FROH 
TO 

92/02/19 
92/08/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

0 
DATE 
FROH 

TO 

TIHE 
OF 

DAY HEDIUH 

1049 MATER 
1040 MATER 
1029 MATER 
1139 MATER 
1199 MATER 
1139 MATER 
1119 MATER 
1300 MATER 
1123 HATER 
1030 MATER 
1020 MATER 

TIHE 
OF 

DAY HEDIUH 

8HK 
OR 

DEPTH 
(FT) 

flftltf 

OR 
OEPTN 
(FT) 

00410 
T ALK 
CACOS 

HQ/L 

61.2 
69.4 
63.8 
92.0 
47.8 
92.0 
94.7 
98.4 
97,4 
60,3 
60.7 

01029 
CADHIUH 
CO.DISS 

UQ/L 

00440 
NCOS ION 

HCOS 
HQ/L 

7 4 . 7 
79.8 
77.8 
83.4 
98.3 
84.0 
68,8 
67.7 
68.9 
73.6 
74.1 

01030 
CHROMIUM 
CR.DISS 

UQ/L 

00948 
SULFATE 
804-0IS8 

HQ/L 

19.4 
31.0 
10,1 
8 .0 

13,4 
12.2 
12,0 
13.7 
19.8 
12.9 
13.9 

01039 
COBALT 
CO.OIBS 

UQ/L 

0 0 9 4 0 
CHLORIDE 

TOTAL 
HQ/L 

9K 
9K 
9K 
9K 
9K 
9K 
9K 
9K 

0 1 0 4 0 
COPPER 
CU.DISS 

UO/L 

00880 
T ORO C 

C 
HQ/L 

9.OK 
9.OK 
1.0 
9.OK 
1.0 
l . O K 
1 .0 
2,0 
1,0X 
l.OK 
l.OK 

01048 
IRON 

FE.DISS 
UO/L 

90080 
CHLORINE 
TOT RESD 

NQ/L 

01048 
LEAD 

PB.DISS 
UQ/L 

01108 
ALUMINUM 

AL.OZSS 
UQ/L 

100K 

01096 
HANQNESE 
NN.DISS 

UQ/L 

01009 
BARIUH 

BA.DISS 
UO/L 

100K 

01080 
HOLY 

HO,DISS 
UO/L 

01010 
BERYLIUH 
BE, DISS 

UQ/L 

100K 

01089 
NICKEL 

NI ,0188 
UQ/L 

01020 
BORON 
8 , D I S S 

UQ/L 

101 

01140 
S IL ICON 
SI,DISS 

UQ/L 

92/03/18 1040 MATER IK 9K 90K 100K 100K 9K 90K 100K 100K 3200 

DATE 
FROH 
TO 

TIHE 
OF 

DAY HEDIUH 

SHK 
OR 

DEPTH 
(FT) 

01073 01080 
SILVER STRONTUH 

AO.DISS SR.OISS 
UQ/L UQ/L 

01100 
TIN 

SN.DISS 
UQ/L 

01089 
VANADIUH 

V.DISS 
UO/L 

01090 
ZINC 

ZN,DIS8 
UQ/L 

01000 
ARSENIC 
AS.DISS 

UO/L 

01149 
SELENIUH 
SE.DISS 

UO/L 

71900 
HERCURY 
HO,TOTAL 

UO/L 

31618 
FEC COLI 
HFH-FCBR 

/100HL 

92/03/18 1040 HATER 

930113 0935 
100K 100 100K 100K 100K 9K 9K .9K 

1 K 



ISTORET RETRIEVAL DATE 83/04/08 PQHsRET 
H0N10 URQ120028929 USQS08267900 
36 39 06.0 109 29 39.0 4 
RIO HONDO 2.4 HILES BLM STP 
39099 NEM HEXICO TAOS 
RIO QRANOE 120991 
RIO HONDO 
21NHEX 13020101029 0014.790 OH 
0003 FEET DEPTH 

/TYPA/AHBNT/STREAH/BIO 

PAQE: 

00 
-3 

0 
DATE 
FROH 
TO 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/09/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

0 
DATE 
FROH 
TO 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/08/18 
82/09/23 
92/10/21 
92/11/18 
92/12/09 

TIHE 
OF 
DAY HEDIUH 

1100 NATER 
1100 
1099 
1210 

NATER 
NATER 
MATER 

1220 MATER 
1199 
1139 
1310 
1140 

MATER 
MATER 
MATER 
MATER 

1040 MATER 
1049 

TIHE 
OF 
DAY 

1100 
1100 
1099 
1210 
1220 
1199 
1139 
1310 
1140 

MATER 

HEDIUH 

MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 

1040 MATER 
1049 MATER 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00010 
MATER 
TEHP 
CEHT 

1,0 
2,3 
3,0 
7,0 
8,8 
B.O 
8.9 
8,1 
9,0 
1.0 
,0 

00809 
ORQ N 
N 
HO/L 

,66 
,00 
.01 
.17 
.00 
,69 
.02C 
.080 
.02C 
.OOC 
,000 

00089 
CNDUCTVY 
AT 290 
HICROHHO 

101 
134 
112 
88 
106 
112 
134 
134 
128 
128 
132 

00600 
TOTAL N 

N 
NQ/L 

1,60' 
.74 
.32 
,900 
.38C 
1,020 
.330 
.47C 
.96C 
.47C 
.94C 

00300 
DO 

HO/L 

10.2 
8.8 
9,2 
8.8 
8.9 
8,2 
8,4 
8,2 
8.9 
9.9 
10,1 

00612 
UN-IONZD 
rais-N 
HQ/L 

.004 
,001 
,001 
.001 
.003 
.009 
.003 
.003 
.002 
.000 
,001 

00400 
PN 

BU 

8,9 
8,0 
7,8 
8.0 
8.3 
8.3 
8,3 
8,3 
8.3 
7.7 
7.9 

70300 
RESIDUE 
0188-180 
C HQ/L 

123 
111 
74 
89 
78 
72 
92 
90 
94 
98 
90 

82078 
TURBIDTY 
LAB 

NTU 

.6 

. 9 
, 4 
•9 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

3K 
8 
7 
4 
13 
3 
SK 
SK 
3K 
3K 
3K 

00869 
PHOS-TOT 

HQ/L P 

,02 
,02 
.01 
.09 
.02 
,01K 
,03 
,01K 
.02 
.01 
,01 

00919 
CALCIUH 
CA.DISS 
HQ/L 

30,0 
29,0 
27.0 
18.0 
21.0 
23.0 
26,0 
26,0 
27,0 
26,0 
26,0 

00630 
NO28N03 
N-TOTAL 
HQ/L 

,78 
,64 
,20 
,23 
.28 
.23 
.21 
,28 
.44 
.37 
,44 

00929 
HQNSIUH 
HQ.DISS 
HQ/L 

3,0 
3.0 
2,0 
2,0 
2,0 
2,0 
2.0 
2.0 
2.0 
2,0 
2,0 

00610 
NH34NN4-
N TOTAL 
HQ/L 

,16 
.10K 
,11 
.10K 
.10K 
.14 
.10K 
,10K 
.10K 
.10K 
.10K 

00939 
PTSSIUH 
K.DISS 
HQ/L 

2,0 
1.0 
1.0 
4,0 
1,0 
1,0 
1.0 
1.0 
1,0 
2,0 
2.0 

00640 
T INORQ. 
NITROQEN 
HQ/L N 

,94 
,74 
,31 
.33C 
,38 
.37 
.310 
.39C 
,94C 
,47C 
,940 

00930 
SOOIUH 
NA.DISS 
HQ/L 

9,0 
7.0 
3.0 
2.0 
2,0 
2,0 
2,0 
3,0 
3.0 
3,0 
3,0 

00629 
TOT KJEL 

H 
HQ/L 

,82 
.10K 
.12 
.27 
.10K 
.79 
.12 
.18 
.12 
.10K 
.10K 

00900 
TOT HARD 
CACOS 
HQ/L 

87.0 
89.0 
78.0 
93.0 
61.0 
66.0 
73,0 
73,0 
76.0 
73,0 
73,0 



ISTORET RETRIEVAL DATE 93/04/03 PQHsRET 
H0N10 UR0120026929 USQS08287900 
36 39 06.0 109 29 39,0 4 
RIO HONDO 2,4 HILES BLM STP 
39099 NEW HEXICO TAOS 
RIO ORANDE 120991 
RIO HONDO 
21NNEX 13020101029 0014.790 ON 
0003 FEET DEPTH 

PAQE: 

/TYPA/AHBNT/STREAH/BIO 

00 
00 

0 
DATE 
FROM 
TO 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/08/19 
82/08/23 
92/10/21 
92/11/18 
92/12/09 

0 
DATE 
FROM 
TO 

92/09/18 

0 
OATE 
FROM 
TO 

TIHE 
OF 

DAY HEDIUH 

1100 MATER 
1100 
1099 
1210 

MATER 
MATER 
MATER 

1220 MATER 
1199 
1139 

MATER 
MATER 

1310 MATER 
1140 MATER 
1040 MATER 
1049 

TIHE 
OF 
DAY 

1100 

TIHE 
OF 

DAY 

MATER 

HEDIUH 

MATER 

HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00410 
T ALK 
CACOS 
HQ/L 

82,2 
84,4 
96,2 
90,8 
90,0 
98.0 
98.3 
eo.2 
61.9 
63.1 
63.9 

01029 
CADHIUH 
CO.DISS 
UO/L 

IK 

01079 
SILVER 
AO.DISS 
UQ/L 

00440 
HCOS ZON 

HCOS 
HQ/L 

79.9 
78.8 
88.8 
82.0 
81.0 
68.0 
71.7 
72,3 
73,9 
77,1 
77.9 

01030 
CHROMIUM 
CR.DISS 

UO/L 

9K 

01080 
STRONTUH 
SN.DISS 

UQ/L 

00948 
BULFATE 
S04-DI88 
HQ/L 

13.8 
8.0 
7,7 
8.9 
10.9 
10.8 
10.8 
11.8 
32,9 
10.6 
11.3 

01039 
COBALT 
CO.DISS 

UO/L 

90K 

01100 
TIN 

SN.DISS 
UQ/L 

00840 
CHLORIDE 

TOTAL 
HO/L 

8 
11 
7 
9K 
9K 
9K 
9K 
9K 
9K 
8 
9K 

01040 
COPPER 
CU.DISS 

UQ/L 

100K 

01089 
VANADIUM 
V.DISS 
UQ/L 

00880 
T ORO C 

C 
HQ/L 

9.OK 
9.OK 
2.0 
9,OK 
1,0 
l.OK 
2.0 
1.0 
1.0 
l.OK 
l.OK 

01048 
IRON 

FE.DISS 
UQ/L 

100K 

01080 
ZINC 

ZN.DISS 
UQ/L 

90060 
CHLORINE 
TOT RESD 
HQ/L 

01049 
LEAD 

PB.DISS 
UQ/L 

9K 

01000 
ARSENIC 
AS.DISS 
UQ/L 

01108 
ALUMINUM 
AL.DISS 
UQ/L 

100K 

01098 
MANQNESE 
NN.DISS 

UQ/L 

90K 

01149 
SELENIUM 
SE,0I8S 

UQ/L 

01009 
BARIUM 
BA,DI8S 
UQ/L 

100K 

01080 
HOLY 

HO.DISS 
UQ/L 

100K 

71900 
HERCURY 
HQ,TOTAL 

UO/L 

01010 
BERYLIUH 
BE.DISS 
UO/L 

100K 

01089 
NICKEL 
NI.0I88 

UQ/L 

100K 

31816 
FEC COLI 
HFH-FCBR 
/100HL 

01020 
BORON 
B.OISS 
UQ/L 

101 

01140 
SILICON 
81.DISS 

UQ/L 

3301 

92/03/18 1100 MATER 100K 100 100K 100K 100K 9K 9K .9K 



18T0RET RETRIEVAL DATE 93/04/08 PQHsRET 
H0N12 URai2002e929 U8aS08267900 
36 32 30,0 109 S3 22,0 4 
RIO HONDO 1.9 HI ABV VALDEZ 
S9099 NEH HEXICO TAOS 
RIO GRANDE 120991 
RIO HONDO 
21NNEX 13020101029 0009.780 ON 
0002 FEET DEPTH 

/TYPA/AHBNT/STREAH/BIO 

PAQE: 

SHK 
OATE TIHE OR 
FROM OF DEPTH 
TO DAY HEDIUH (FT) 

00 
(O 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1129 HATER 
1120 MATER 
1109 MATER 
1229 NATER 
1240 MATER 
1229 MATER 
1200 HATER 
1330 MATER 
1200 MATER 
1099 MATER 
1109 MATER 

BMK 
OATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/08/24 
92/07/22 
92/08/18 
92/09/29 
92/10/21 
92/11/18 
92/12/09 

1129 
1120 
1109 
1229 
1240 
1229 
1200 
1330 
1200 
1099 
1109 

MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 

00010 
MATER 
TEHP 
CENT 

1,0 
2,2 
3,1 
8,0 
8.9 
9,9 
9.9 
9.0 
8.0 
1.9 
.0 

00809 
ORG N 
N 
HQ/L 

1.04 
.02 
.01 
.08 
.00 
.33 
.070 
.OOC 
.03C 
.280 
,090 

00089 
CNDUCTVY 
AT 29C 

HICROHHO 

108 
127 
108 
94 
109 
117 
134 
138 
127 
128 
131 

00800 
TOTAL N 

N 
NQ/L 

1,60 
.48 
.24 
.43C 
.310 
.86 
.34C 
.30C 
.410 
.63C 
.62C 

00300 
DO 

HO/L 

10.8 
8.7 
8.4 
8.8 
B.S 
6.8 
8.4 
8.9 
9.6 
9,9 
10.3 

00612 
UN-ZONZD 
NHS-N 
HO/L 

.002 
,001 
.001 
.002 
,004 
.003 
.003 
,003 
.003 
.000 
.001 

00400 
PH 

SU 

70300 
RESIDUE 
DISS-180 
C HO/L 

104 
104 
80 
64 
74 
80 
78 
88 
86 
86 
74 

82079 
TURBIDTY 
LAB 

NTU 

2 
2 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

3K 
6 
3 
3 
SK 
3 
3 
SK 
3 
3K 
SK 

00669 
PHOS-TOT 

HQ/L P 

,09 
.OIK 
.04 
.04 
.02 
.02 
,01 
,01 
,01K 
,01K 
.OIK 

00919 
CALCIUH 
CA.DISS 
HQ/L 

63.0 
26,0 
19,0 
14,0 
19.0 
22.0 
29.0 
24.0 
24.0 
24.0 
24.0 

00630 
N02aN03 
N-TOTAL 
HQ/L 

.42 
,34 
,12 
,21 
,21 
.16 
.19 
.20 
.28 
.27 
,36 

00829 
HQN8IUH 
HQ.DZ8S 
HO/L 

3.0 
3.0 
2.0 
2.0 
2.0 
2,0 
2.0 
2.0 
2.0 
2,0 
2.0 

00610 
NH3«NH4-
N TOTAL 
NO/L 

.14 

.10K 
,11 
.18 
.10K 
.14 
.12 
.10K 
.10 
.10K 
.17 

00839 
PT88IUM 
K.DISS 
HQ/L 

1,0 
1.0 
1.0 
1.0 
1.0 
2,0 
1.0 
1.0 
1.0 
2,0 
2,0 

00640 
T INORQ, 
NITROQEN 
HQ/L N 

,96 
.44K 
,23 
,370 
.31 
.30 
.270 
.30C 
.380 
,370 
.9SC 

00930 
SODIUH 
NA.DISS 
HQ/L 

9,0 
6,0 
3,0 
2.0 
2.0 
9.0 
3.0 
3,0 
2.0 
3.0 
3.0 

00829 
TOT KJEL 

N 
HQ/L 

1.18 
,12 
,12 
.22 
,10K 
.47 
,19 
,10K 
.13 
,36 
,26 

00900 
TOT HARD 
CACOS 
HQ/L 

170,0 
77.0 
96,0 
43,0 
96.0 
63.0 
71.0 
68.0 
68.0 
68,0 
68,0 



ISTORET RETRIEVAL DATE 93/04/08 PQHsRET 
H0N12 URQ120028929 U80S08287900 
38 32 30,0 109 33 22.0 4 
RIO HONDO 1,9 HI ABV VALDEZ 
39099 NEM HEXICO TAOS 
RIO GRANDE 120991 
RIO HONDO 
21NHEX 13020101029 0009.780 ON 
0002 FEET DEPTH 

PAQE: 

/TYPA/AHBNT/STREAH/BIO 

(O 
o 

0 
DATE 
FROH 
TO 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/08/24 
92/07/22 
92/08/19 
92/09/23 
62/10/21 
92/11/18 
92/12/09 

0 
DATE 
FROH 
TO 

TIHE 
OF 

DAY HEDIUH 

1129 MATER 
1120 MATER 
1109 NATER 
1229 MATER 
1240 MATER 
1229 MATER 
1200 MATER 
1330 MATER 
1200 HATER 
1099 MATER 
1109 MATER 

TIHE 
OF 
DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

00410 
T ALK 
CACOS 
HQ/L 

98,8 
98.2 
48.2 
38,8 
44,8 
92.8 
99,7 
97,4 
97,7 
97.0 
98,9 

01029 
CADHIUH 
CD.DISS 
UO/L 

00440 
HCOS ZON 

NCOS 
HQ/L 

71.7 
71.0 
98,8 
48.3 
94.7 
64.2 
67.8 
88,9 
68.3 
89,9 
68,9 

01030 
CHROHIUH 
CR.DISS 

UQ/L 

00948 
BULFATE 
S04-DZSS 

HQ/L 

14.9 
11.2 
9.7 
8.0 
10.4 
11.9 
12.3 
12.9 
19,3 
13.4 
13.3 

01033 
COBALT 
CO.DISS 

UQ/L 

00940 
CHLORIDE 

TOTAL 
HQ/L 

SK 
SK 
9K 
9K 
9K 
9K 
9K 

9K 

01040 
COPPER 
CU.DISS 

UO/L 

00880 
T ORO C 

C 
HQ/L 

9. OK 
9.OK 
3.0 
9,OK 
2.0 
l.OK 
2,0 
2,0 
1.0 
l.OK 
9.0 

01048 
IROH 

FE.DISS 
UQ/L 

90080 
CHLORINE 
TOT RESD 
HQ/L 

01049 
LEAD 

PB.DISS 
UO/L 

01108 
ALUMINUM 
AL.DISS 
UO/L 

100K 

01098 
HANQNESE 
Ml.DISS 

UQ/L 

01009 
BARIUM 
8A.DIBS 
UQ/L 

100K 

01080 
HOLY 

HO.DISS 
UQ/L 

01010 
BERYLIUH 
SE.DISS 
UQ/L 

100K 

oioes 
NICKEL 

NI.DISS 
UQ/L 

01020 
BORON 
B.OISS 
UO/L 

101 

01140 
SILICON 
SI.DISS 

UO/L 

92/03/18 1120 MATER IK 9K 90K 100K 100K 9K 90K 100K 100K 3900 

DATE TIHE 
FROM OF 
TO DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

01079 
SILVER 
AO.DISS 
UO/L 

01080 
STRONTUH 
SR.OISS 
UO/L 

01100 
TIN 

SN.DISS 
UQ/L 

01089 
VANADIUM 
V.DISS 
UQ/L 

01090 
ZINC 

ZN.DISS 
UQ/L 

01000 
ARSENIC 
AS.DISS 
UO/L 

01149 
SELENIUH 
SE.DISS 

UQ/L 

71800 31816 
HERCURY FEC COLI 
HQ.TOTAL HFH-FCBR 

UQ/L /100HL 

92/03/18 1120 MATER 

930113 f̂ 955 
100K 100 100K 100K 100K 9K 9K .9K 

1 K 



ISTORET RETRIEVAL DATE 93/04/09 PQMsRET 
H0N14 URai20026920 
36 31 98.0 109 39 00,0 4 
RIO HONDO AT VALDEZ BRIOOE 
39099 NEH HEXICO TAOS 
RIO GRANDE 120991 
RIO HONDO 
21NHEX 18020101029 0007,730 ON 
0002 FEET DEPTH 

/TYPA/ANBNT/STREAH/BIO 

PAQE: 

to 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO • DAY HEDIUH (FT) 

82/02/19 
92/03/19 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/08/19 
82/09/23 
92/10/21 
92/11/18 
92/12/09 

1149 
1140 
1129 
1240 
1300 
1249 
1219 
1349 
1210 
1119 
1130 

MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 

SHK 
DATE TIHE OR 
FROM OF OEPTN 
TO DAY HEDIUH (FT) 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/08/24 
92/07/22 
92/08/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1149 
1140 
1129 
1240 
1300 
1249 
1219 
1349 
1210 
1119 
1130 

MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 

00010 
MATER 
TEHP 
CENT 

1.9 
3,2 
4,0 
8,9 
11.0 
12.0 
13.2 
10,9 
8,0 
4;9 
1,3 

00609 
ORQ N 
N 
HO/L 

,19 
,01 
.06 
.260 
,00 
,61 
,02C 
.08C 
.090 
,000 
,09C 

00099 
CNDUCTVY 
AT 29C 

NICROmo 

107 
121 
111 
82 
102 
149 
184 
162 
147 
127 
136 

00600 
TOTAL N 

N 
HQ/L 

,69 
.91 
.31 
.48C 
.28C 
.87 
.22 
.310 
.360 
.29C 
.480 

00300 
DO 

HO/L 

10.8 
9.7 
9.0 
7.8 
8,2 
8,8 
7.7 
8.4 
9.3 
9.8 
10.1 

00612 
UN-IONZD 
NHS-N 
HG/L 

.002 

.001 

.001 

.002 

.001 

.002 

.002 

.002 

.002 

.001 

.001 

00400 
PH 

BU 

8.2 
7.8 
7,9 
8,1 
7,8 
7.8 
7,9 
8,0 
8.2 
7,8 
7,9 

70300 
REBIDUE 
DISS-180 
0 HQ/L 

132 
108 
88 
68 
84 
46 
110 
108 
94 
108 
88 

82078 
TURBIDTY 
LAB 

HTU 

3 
8 
3 
4 
2 
,8 
2 
.8 
1 
.7 
,9 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

SK 

SK 

SK 

00669 
PHOS-TOT 

HQ/L P 

.OIK 
,01K 
,08 
.03 
.10 
.01 
,02 
.01 
,01 
.01 
,01K 

00919 
CALCIUH 
CA.OISS 
HQ/L 

87,0 
29.0 
20,0 
14.0 
36.0 
26.0 
28.0 
27.0 
26.0 
26,0 
29.0 

00630 
N02tN03 
N-TOTAL 
HQ/L 

.36 

.37 

.13 
,12 
.18 
.12 
.10 
.13 
,21 
.19 
,33 

00929 
HQNSIUH 
MQ.DISS 
HQ/L 

4.0 
3,0 
2,0 
2.0 
2.0 
3,0 
3,0 
3,0 
3.0 
3,0 
S.O 

00610 
NH3+NH4-
N TOTAL 
HQ/L 

,14 
,13 
.12 
.10K 
,10K 
,14 
.10K 
.10 
.10K 
.10K 
.10K 

00939 
PTSSIUH 
K.DISS 
HQ/L 

1.0 
1.0 
1.0 
4,0 
1,0 
1,0 
1.0 
1,0 
2.0 
1.0 
2,0 

00640 
T INORQ, 
NITROGEN 
HQ/L H 

.90 

.90 

.29 

.22C 

.29 

.28 

.200 

.230 

.31 

.28 

.430 

00930 
SOOIUH 
NA.DISS 
HQ/L 

4.0 
6.0 
3.0 
2,0 
2.0 
3,0 
4,0 
4,0 
3,0 
4,0 
4,0 

00629 
TOT KJEL 

N 
HQ/L 

,33 
,14 
,18 
,36 
,10K 
.79 
,12 
,18 
,19 
.10K 
,19 

00900 
TOT HARD 
CACOS 
HQ/L 

299,0 
79,0 
98.0 
43,0 
98,0 
77,0 
82.0 
80,0 
77,0 
77.0 
79.0 



19T0RET RETRIEVAL DATE 93/04/08 PQHsRET 
H0N14 URQ120026920 
36 31 98.0 109 39 00,0 4 
RIO HONDO AT VALDEZ BRIOOE 
39099 NEM MEXICO TAOS 
RIO GRANDE 120991 
RIO HONDO 
21NHEX 13020101029 0007.730 ON 
0002 FEET DEPTH 

PAQE: 

/TYPA/AHBNT/STREAH/BIO 

to 
to 

0 
DATE 
FROH 
TO 

92/02/19 
92/03/13 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/09/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

0 
DATE 
FROH 
TO 

TIHE 
OF 

DAY HEDIUH 

1149 HATER 
1140 MATER 
1129 MATER 
1240 MATER 
1300 HATER 
1249 MATER 
1219 MATER 
1349 MATER 
1210 MATER 
1119 MATER 
1130 MATER 

TIHE 
OF 
DAY HEDliM 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

00410 
T ALK 
CACOS 
HO/L 

61.8 
99.2 
90.0 
43.8 
49.8 
69.4 
69.7 
69.8 
63.9 
62,1 
60,8 

01029 
CADMIUM 
CO.DISS 
UQ/L 

00440 
HCOS ION 

HCOS 
HQ/L 

71,2 
72,2 
81.0 
93.2 
80.8 
78.8 
89.0 
78.9 
76.2 
79,9 
73.9 

01030 
CHROMIUM 
CR.DISS 

UQ/L 

00946 
SULFATE 
S04-DISS 
HO/L 

14.9 
12.2 
10.7 
8.0 
10.8 
12.4 
12,3 
13,3 
18,2 
14,2 
14,3 

01039 
COBALT 
CO.OIBS 

UO/L 

00840 
CHLORIDE 

TOTAL 
HQ/L 

9K 
9K 
9K 
9K 
9K 
9K 

9K 

01040 
COPPER 
CU.DISS 

UQ/L 

00880 
T ORO C 

C 
HQ/L 

9,OK 
9. OK 
3,0 
9,OK 
2,0 
1.0 
3.0 
1.0 
1,0 
1,0K 
1,0 

01048 
IRON 

FE.DISS 
UQ/L 

90080 
CHLORINE 
TOT RESD 
HQ/L 

01049 
LEAD 

PB.DISS 
UO/L 

01108 
ALUHINUH 
AL.DISS 
UO/L 

100K 

01098 
HANQNESE 
HN.DISS 

UQ/L 

01009 
BARIUM 
BA.DISS 
UQ/L 

100K 

01080 
HOLY 

HO.DISS 
UQ/L 

01010 
BERYLIUH 
SE.DISS 
UQ/L 

100K 

1 

1 

01069 
NICKEL 

NI.DISS 
UQ/L 

01020 
BORON 
B.DISS 
UQ/L 

10( 

01140 
SILICON 
81.DISS 

UQ/L 

92/03/18 1140 WATER IK 9K 90K 100K 100K 9K 90K 100K 100K 4000 

OATE TIHE 
FROH OF 
TO DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

01079 
SILVER 
AO.DISS 
UQ/L 

01080 
STRONTUH 
SR.DISS 
UQ/L 

01100 
TIN 

SN.DISS 
UQ/L 

01089 
VANADIUH 
V.DISS 
UQ/L 

01090 
ZINC 

ZN,DISS 
UQ/L 

01000 
ARSENIC 
AS,DISS 

UQ/L 

01149 
SELENIUH 
SE,DISS 

UQ/L 

71900 31616 
HERCURY FEC COLI 
HQ,TOTAL HFH-FCBR 

UQ/L /100HL 

92/03/18 1140 MATER 

930113 lOOn 
100K 200 100K 100K 100K 9K 9K .9K 

1 J 



ISTORET RETRIEVAL DATE 93/04/08 PQHsRET 
H0N18 URQ120026910 

36 32 07.0 109 40 00 ,0 4 
RIO HONDO AT HMY 3 BRIDGE 
39099 NEM HEXICO TAOS 
RIO GRANDE 120991 
RIO HONDO 
21NHEX 19020101029 0002,920 ON 
0002 FEET DEPTH 

/TYPA/ANBNT/8TREAH/8I0 

PAQE: 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

to 
u 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/09/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1209 MATER 
1200 MATER 
1149 MATER 
1900 MATER 
1319 MATER 
1310 MATER 
1239 MATER 
1410 MATER 
1230 MATER 
1139 MATER 
1219 MATER 

BMK 
DATE TIHE OR 
FROH OF DEPTH 

TO DAY HEDIUH (FT ) 

92/02/19 
92/03/19 
92/04/22 
92/09/20 
92/08/24 
92/07/22 
92/09/19 
92/09/23 
92/10/21 
92/11/18 
92/12/09 

1209 
1200 
1149 
1300 
1319 
1310 
1239 
1410 
1230 
1139 
1219 

MATER 
MATER 
MATER 
HATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 
MATER 

00010 
MATER 

TEMP 
CENT 

1,0 
4 .2 
9.9 

1 1 , 9 
13,9 
19.0 
18,8 
19.9 
8 .0 
9.2 
1,1 

00609 
ORQ N 

N 
HO/L 

,16 
,09 
.12 
.IOC 
.00 
.89 
,00C 
,12C 
,310 
,000 
,000 

00099 
CNDUCTVY 

AT 29C 
NICRONHO 

129 
149 
122 
108 
139 
230 
298 
229 
241 
181 
149 

0 0 8 0 0 
TOTAL N 

N 
HO/L 

. 7 9 ' 
,99 
.37 
,S4C 
. 2 7 0 

1.39C 
.49C 
, 9 8 0 
. 6 2 0 
,S6C 
, 9 4 0 

00300 
DO 

HQ/L 

1 1 . 0 
8,8 
8.9 
9.4 
8.7 
8.9 
7,3 
7,8 
8.9 
9.8 

10.9 

00612 
UN-IONZD 

NHS-N 
HQ/L 

.002 

.001 

.001 

.003 

.002 

.009 

.007 

.004 

.002 

.001 
,000 

00400 
PH 

SU 

8,2 
7a 6 
7a9 
8.1 
Oa O 
8a 0 
BaO 
8a 1 
8a0 
7a8 
7,9 

70300 
RESIDUE 
DISS-180 
C HQ/L 

92 
118 
90 
00 
90 

138 
160 
140 
194 
ISO 
96 

82079 
TURBIDTY 

LAB 
NTU 

a 9 
, 7 

a 7 

00930 
RESIDUE 
TOT NFLT 

HO/L 

19 
11 

22 

SK 
SK 
8 

00669 
PHOB-TOT 

HQ/L P 

,01K 
,10 
,06 
.OIK 
,03 
.01 
.03 
,01 
.01 
.01 
,04 

00919 
CALCIUH 
0A,DI88 

HQ/L 

47.0 
29,0 
21,0 
24,0 
22,0 
39,0 
44.0 
38.0 
41,0 
32,0 
28,0 

00630 
N02AN03 
N-TOTAL 

HQ/L 

.49 
,36 
.14 
,14 
,17 
,36 
.29 
,24 
,21 
,26 
,44 

00929 
HQN3IUM 
MQ,DI8S 

HQ/L 

4 .0 
3 ,0 
3 ,0 
2 .0 
3 .0 
9,0 
9,0 
9,0 
4 ,0 
4 ,0 
3 ,0 

00610 
NHS«NH4-
N TOTAL 

HG/L 

,18 
,10 
.11 
.10K 
,10K 
.14 
.20 
.12 
.10 
.10K 
.10K 

00939 
PT33IUH 

K,DISS 
HQ/L 

2 .0 
1.0 
1.0 
1,0 
1.0 
1,0 
2 .0 
2 .0 
2 ,0 
2 .0 
2 .0 

00640 
T INORQ, 
NITROQEN 

HQ/L N 

,63 
,48 
.29 
.240 
,27 
.90 
,490 
,460 
,31C 
.360 
,94C 

00930 
SOOIUH 

NA,DISS 
HQ/L 

9.0 
6 ,0 
4 ,0 
2 ,0 
3 .0 
2 ,0 
6 .0 
9.0 
9.0 
9,0 
4 .0 

00629 
TOT KJEL 

N 
HQ/L 

.34 

.19 
,23 
.20 
,10K 

1,03 
,20 
,24 
,41 
.10K 
,10K 

00900 
TOT HARD 

CACOS 
HQ/L 

134.0 
89.0 
69.0 
68.0 
87.0 

118,0 
130.0 
119,0 
119,0 

96.0 
82.0 



ISTORET RETRIEVAL DATE 93/04/09 PQHsRET 
H0N18 URQ120026910 
36 32 07,0 109 40 00,0 4 
RIO HONDO AT HMY 3 BRIOOE 
39099 NEM HEXICO TAOS 
RIO QRANOE 120981 
RIO HONDO 
21NHEX 13020101029 0002.920 ON 
0002 FEET DEPTH 

PAQE: 

/TYPA/AHBNT/STREAH/BIO 

to 
A. 

0 
DATE 
FROM 
TO 

92/02/19 
92/03/18 
92/04/22 
92/09/20 
92/06/24 
92/07/22 
92/09/19 
92/09/23 
92/10/21 
92/11/19 
92/12/09 

0 
DATE 
FROM 
TO 

TIHE 
OF 

DAY HEDIUH 

1209 MATER 
1200 MATER 
1149 MATER 
1300 MATER 
1319 HATER 
1310 MATER 
1239 HATER 
1410 MATER 
1230 MATER 
1139 MATER 
1219 MATER 

TIME 
OF 
DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

SNK 
OR 

DEPTH 
(FT) 

00410 
T ALK 
CACOS 
NQ/L 

70,4 
89,8 
93,0 
90,8 
98,6 
109.0 
120.0 
100,0 
109,0 
83,0 
71.4 

01029 
CADHIUH 
CO.DISS 
UQ/L 

00440 
HCOS ION 

HCOS 
HQ/L 

89,9 
80.3 
64.7 
82.0 
70,8 

129.0 
148,0 
120.0 
128,0 
102.0 
87,1 

01080 
CHROMIUH 
CR.DISS 

UQ/L 

00848 
BULFATE 
804-DZ8S 
HO/L 

14,4 
12.0 
12.7 
9.0 
11.1 
12.7 
11.8 
13.8 
16,4 
18.3 
14.7 

01039 
COBALT 
CO.DISS 

UQ/L 

00840 
CHLORIDE 

TOTAL 
HO/L 

9K 

9K 
9K 
9K 
9K 
9K 
9K 

01040 
COPPER 
CU.DISS 

UQ/L 

00680 
T ORQ C 

C 
HQ/L 

9. OK 

3,0 
9,OK 
1,0 
2.0 
2.0 
3.0 
3.0 
1,0 
1,0 

01048 
IRON 

FE.DISS 
UQ/L 

90080 
CHLORINE 
TOT RESD 
HQ/L 

01048 
LEAD 

PB.DISS 
UO/L 

01106 
ALUHINUH 
AL.DISS 
UO/L 

100K 

01096 
HANQNESE 
HN.DISS 

UQ/L 

01009 
BARIUM 

BA.DISS 
UQ/L 

100K 

01080 
MOLY 

HO.DISS 
UQ/L 

01010 
BERYLIUM 
BE ,DISS 
UQ/L 

100K 

01089 
NICKEL 

NI.DISS 
UG/L 

01020 
BORON 
B.DISS 
UQ/L 

101 

01140 
SILICON 
SI.DISS 

UQ/L 

92/03/18 1200 MATER IK 9K 90K 100K 100K 9K 90K 100K 100K 4300 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

3HK 
OR 
DEPTH 
(FT) 

01079 
SILVER 
AO.DISS 
UQ/L 

01080 
STRONTUH 
SR.DISS 

UQ/L 

01100 
TIN 

SN.DISS 
UO/L 

01089 
VANADIUH 
V.DISS 
UO/L 

01080 
ZINC 

ZN,DZ8S 
UQ/L 

01000 
ARSENIC 
AS,DISS 
UO/L 

01149 
SELENIUH 
SE,OISS 
UQ/L 

71800 31616 
HERCURY FEC COLI 
HQ,TOTAL HFH-FCBR 

UQ/L /100HL 

92/03/18 1200 MATER 100K 200 100K 100K 100K 9K 9K .9K 



ISTORET RETRIEVAL DATE 93/04/08 PQHsRET 
H0N20 120026901 
36 32 09.0 109 42 30.0 4 
RIO HONDO AT RIO QRANOE CONFLUEN 
39099 NEM HEXICO TAOS 
RIO QRANOE 120991 
RIO HONDO 
21NHEX 13020101029 0000.140 ON 
0002 FEET DEPTH 

/TYPA/AHBNT/STREAH/BIO 

PAQE: 

<o 
at 

0 
DATE 
FROM 
TO 

92/02/19 
92/03/18 
92/04/22 
92/04/22 
92/09/20 
92/09/20 
92/06/24 
92/06/24 
92/07/22 
92/07/22 

92/08/19 
92/08/19 
92/09/23 
92/09/23 

92/10/21 
92/10/21 

92/11/19 

TIHE 
OF 
DAY 

1230 
1220 
1200 
1200 
1320 
1320 
1349 
1349 
1330 
1330 

1319 
1319 
1430 
1430 

1290 

HEDIUH 

MATER 
MATER 
MATER 
MATER 
NATER 
MATER 
MATER 
MATER 
MATER 
MATER 

MATER 
MATER 
MATER 
MATER 

NATER 
1290 MATER 

1200 MATER 

QA 

OA 

QA 

QA 

QA 

QA 

QA 

SHK 
OR 
DEPTH 
(FT) 

REPLICATE 

REPLICATE 

REPLICATE 

REPLICATE 

REPLICATE 

REPLICATE 

REPLICATE 

00010 
MATER 
TEHP 
CENT 

2.0 
6,3 
6.8 

12,0 

19,0 

21,0 

20,0 
18.0 

12.0 

7.0 

00099 
CNDUCTVY 
AT 29C 

HICROHHO 

221 
188 
194 

141 

181 

238 

369 
324 

319 

, 

286 

00300 
00 

HQ/L 

10.9 
9.9 
9,0 

9,4 

8.9 

6.9 

7.2 
8.0 

9,0 

10.0 

00400 
PH 

3U 

8.3 
8.3 
8.0 

8.3 

8.9 

8.7 

8.7 
8.8 

8.6 

8.3 

82079 
TURBIDTY 

LAB 
NTU 

11 
9 
9 

7 

16 

2 

2 
2 

3 

3 

00669 
PHOS-TOT 

HO/L P 

.OIK 

.12 

.07 

.02 
,03 
.09 
,12 
.04 
,03 
.02 

.02 

.03 

.04 
,04 

,02 
,02 

,01K 

00630 
N02aN03 
N-TOTAL 
HO/L 

,96 
,49 
,21 
,29 
,17 
.16 
,20 
,20 
.33 
.32 

,30 
,39 
,29 
,39 

,41 
,40 

,91 

00610 
NHS4NH4-
H TOTAL 
HQ/L 

,19 
.11 
,13 
,11 
.10K 
,10K 
,10K 
,10X 
,19 
,19 

,17 
.22 
,12 
,10K 

,12 
.12 

.10K 

00640 
T INORO. 
NITROQEN 
HQ/L N 

.72 
,96 
,34 
,36 
.270 
.28 
.30 
,30 
,48 
,47 

.47 

.970 

.41C 
,49C 

.930 

.92C 

.810 

00629 
TOT KJEL 

N 
HQ/L 

.19 
,24 
,17 
.33 
.39 
,39 
.10K 
.17 
.61 
.76 

.17 

.28 

.20 
,20 

.17 
,19 

,24 



18T0RET RETRIEVAL OATE 93/04/09 PQMsRET 
H0N20 120026901 
36 32 09.0 109 42 30,0 4 
RIO HONDO AT RIO QRANOE CONFLUEN 
39099 NEH HEXICO TAOS 
RIO GRANDE 120991 
RIO HONDO 
21NNEX 13020101029 OOOO.140 ON 
0002 FEET DEPTH 

/TYPA/AHBNT/STREAH/BIO 

PAQE: 

(O 
0> 

1 
DATE 
FROH 
TO 

92/02/19 
92/09/19 
92/04/22 
92/04/22 

92/09/20 
92/09/20 

92/06/24 
92/06/24 

92/07/22 
92/07/22 
92/08/19 
92/08/19 
92/09/23 
92/09/23 
92/10/21 
92/10/21 

TIHE 
OF 
DAY HEOIUM 

1230 MATER 
1220 MATER 
1200 MATER 
1200 HATER QA 

1320 MATER 
1320 MATER QA 

1349 MATER 
1349 MATER QA 

1330 MATER 
1330 MATER QA 
1319 MATER QA 
1319 MATER 
1430 MATER 
1430 MATER QA 
1290 MATER 
1290 HATER QA 

SMK 
OR 
DEPTH 
(FT) 

REPLICATE 

REPLICATE 

REPLICATE 

REPLICATE 
REPLICATE 

REPLICATE 

REPLICATE 

00609 
ORO 
N 
N 

HQ/L 

.03 
,13 
.04 
.22 

.290 

.29 

.00 
,07 

.46 

.61 
,00 
.070 
.08C 
,000 
,09C 
.070 

00600 
TOTAL N 

N 
HQ/L 

.79 
,88 
.38 
.98 

.960 

.91 

.300 

.37 

.94C 

.14 

.47 

.84C 

.48C 

.49C 
,980 
.99C 

00812 
UN-IONZD 
NHS-N 
HQ/L 

,003 
,003 
.002 
.002 

.004 

.004 

.008 

.008 

.026 

.028 

.039 

.038 

.021 

.017 
,008 
,008 

70300 
RESIDUE 
0188-180 
C HQ/L 

188 
190 
102 
109 

102 
102 

122 
128 

220 
224 
208 
214 
210 
210 
204 
207 

00930 
RESIDUE 
TOT NFLT 
HQ/L 

22 

3 

00819 
CALCIUH 
CA,DI8S 
HQ/L 

28,0 
34.0 
27.0 
28,0 

39,0 
22,0 

30.0 
29,0 

92.0 
90.0 
94.0 
23.0 
49,0 
48,0 
49.0 
49,0 

00929 
HQNSIUH 
HQ,DISS 
HQ/L 

7,0 
9.0 
4.0 
4.0 

3,0 
3,0 

4,0 
4,0 

9,0 
9.0 
9.0 
9.0 
0.0 
8,0 
8.0 
8,0 

00939 
PTSSIUH 
K,DIS8 
HQ/L 

2.0 
1,0 
1,0 
1.0 

1,0 
2,0 

1,0 
1,0 

2.0 
2,0 
10,0 
2,0 
2.0 
2,0 
2.0 
2.0 

00830 
SOOIUH 
NA.DISS 
HQ/L 

13.0 
9.0 
8.0 
8.0 

4.0 
4.0 

2.0 
9,0 

19,0 
19,0 
19,0 
19,0 
14,0 
14.0 
14,0 
13,0 

00900 
TOT HARD 
CACOS 
HQ/L 

99,0 
109,0 
84,0 
89.0 

100.0 
67,0 

91.0 
89.0 

167,0 

172,0 
94,0 
199,0 
193.0 
149,0 
199,0 

92/11/18 1200 HATER ,14C ,790 .003 209 46.0 8,0 2,0 12,0 148.0 



ISTORET RETRIEVAL DATE 93/04/08 PQHsRET 
H0N20 120026901 
36 32 09.0 109 42 90,0 4 
RIO HONDO AT RIO QRANDE CONFLUEN 
39099 NEM HEXICO TAOB 
RIO QRANDE 120991 
RIO HONDO 
21NHEX 1S020101029 0000,140 ON 
0002 FEET DEPTH 

PAQE: 

/TYPA/AHBNT/STREAH/BIO 

to 
-.J 

1 
DATE 
FROH 
TO 

92/02/19 
92/03/13 
92/04/22 
92/04/22 

92/09/20 
92/09/20 

92/06/24 
92/06/24 

92/07/22 
92/07/22 

92/08/19 
92/08/19 

92/09/23 
92/09/23 

92/10/21 
92/10/21 

TIHE 
OF 

DAY 

1230 
1220 
1200 
1200 

1320 
1320 

1349 
1349 

1330 
1330 

1319 
1319 

HEDIUH 

MATER 
MATER 
NATER 
WATER 

MATER 
MATER 

MATER 
MATER 

MATER 
MATER 

MATER 
MATER 

1430 MATER 
1430 MATER 

1290 
1290 

MATER 
MATER 

QA 

QA 

QA 

QA 

OA 

QA 

QA 

SHK 
OR 
DEPTH 
(FT) 

REPLICATE 

REPLICATE 

REPLICATE 

REPLICATE 

REPLICATE 

REPLICATE 

REPLICATE 

00410 
T ALK 
CACOS 
HQ/L 

128,0 
93.0 
70.0 
70.4 

69.4 
69.6 

81.4 
81.6 

168.0 
168.0 

167.0 
184.0 

190.0 
149.0 

149.0 
146.0 

00440 
HCOS ION 

HCOS 
HQ/L 

196.0 
113.0 
89.4 
89.9 

79.8 
80.0 

99,3 
99,6 

209,0 
209,0 

230,0 
198,0 

180.0 
178,d 

174,0 
179,0 

00948 
BULFATE 
804-DISS 
HQ/L 

22.7 
19.4 
18.4 
13.8 

10.8 
10.7 

12.9 
13.0 

20.0 
19.0 

19.3 
19.6 

21.4 
21.6 

24.9 
29.2 

00940 
CHLORIDE T 

TOTAL 
HQ/L 

6 
9 
9 
6 

9K 
9K 

SK 
9K 

6 
8 

9K 
9K 

6 
6 

9 
9K 

00680 
ORO C 
0 

HQ/L 

9.OK 

3.0 
9,0 

9,OK 
9. OK 

3,0 
3,0 

3,0 
3.0 

3.0 
9.0 

4.0 
4.0 

2.0 
2.0 

90060 
CHLORINE 
TOT RESD 
HQ/L 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

100K 

01009 
BARIUH 
BA.DISS 
UQ/L 

10( 

01010 01020 
BERYLIUH BORON 
BE,DISS 8,DISS 
UG/L UQ/L 

100K 100K 

92/11/18 1200 HATER 134,0 184,0 24,0 1,0K 



ISTORET RETRIEVAL DATE 93/04/08 PQNsRET PAGE: 
HON20 120026901 
36 32 09,0 109 42 30.0 4 
RIO HONDO AT RIO QRANDE CONFLUEN 
39099 NEH HEXICO TAOS 
RIO QRANOE 120991 
RIO HONDO /TYPA/AHBNT/STREAH/BIO 
21NHEX 13020101029 OOOO.140 ON 
0002 FEET OEPTN 

0 
DATE 
FROM 
TO 

TIME 
OF 

DAY HEDIUH 

SHK 
OR 
DEPTH 
(FT) 

01029 
CADHIUH 
CO.DISS 
UQ/L 

01030 
CHROMIUM 
CR.DISS 

UQ/L 

01039 
COBALT 
CO.DISS 

UO/L 

01040 
COPPER 
CU.DISS 

UO/L 

01048 
IRON 

FE.DISS 
UQ/L 

01049 
LEAD 

PB.DISS 
UQ/L 

01096 
HANQNESE 
HN,DISS 
UQ/L 

01060 
HOLY 

HO,DISS 
UQ/L 

01089 
NICKEL 
NI,0188 

UQ/L 

01140 
SILICON 
SI,DISS 

UQ/L 

92/03/18 1220 HATER IK 9K 90K 100K 100K 9K 90K 100K 100K 9700 

to 
00 

0 
DATE TIHE 
FROM OF 

•>30¥l3 " f i i ^ " " " " 
92/03/18 1220 HATER 
ITHAT'S ALL FOLKS 
END OF DATA 

SHK 
Oft 

DEPTH 
(FT) 

01079 01080 
SILVER STRONTUH 
AQ,OISS 8R,DISS 

UQ/L UQ/L 

100K 200 

01100 
TIN 

SN.DISS 
UQ/L 

100K 

01089 
VANADIUM 
V.DISS 
UO/L 

100K 

01090 
ZINC 

ZN.DISS 
UQ/L 

100K 

01000 
ARSENIC 
AS,DISS 

UQ/L 

9K 

01149 71900 
SELENIUM HERCURY 
SE.DISS HQ.TOTAL 

UQ/L UQ/L 

9K ,9K 

31818 
FEC COLI 
HFH-FCBR 

"°n. 



ISTORET RETRIEVAL DATE 93/04/19 PQHaRET 
H0N20 120026301 
36 32 09.0 109 42 30.0 4 
RIO HONDO AT RIO QRANDE CONFLUEN 
39099 NEM MEXICO TAOS 
RIO QRANDE 120991 
RIO HONDO 
21HHEX 13020101029 0000,140 ON 
0002 FEET DEPTH 

/TYPA/AHBNT/STREAH/BIO 

DATE 
FROH 
TO 

TIHE 
OF 
DAY HEDIUH 

SHK 
OR 

DEPTH 
(FT) 

39337 39SS8 34299 39340 39410 39330 
ALPHABHC BETA BHC OELTABHC QANHABHO HEPTCHLR ALDRIN 

LINDANE 
TOTUG/L TOTUG/L TOTUQ/L TOT,UQ/L TOTUQ/L TOT UQ/L 

92/00/19 1319 MATER ,09K ,09K ,09K ,09K .09K .09K 

39420 39700 

HPCHLREP HCB 

TOTUG/L TOT UG/L 

.09K .OBK 

39388 39380 
ENDOSULN DIELDRIN 
HHL SHPL 

UG/L TOTUG/L 

.09K .IK 

to 
to 

OATE 
FROM 
TO 

TIHE 
OF 
DAY MEDIUM 

SHK 
OR 

DEPTH 
(FT) 

39390 
EHDRIN 

TOT UQ/I 

82624 39360 62623 39370 39490 78008 
ENDOSLFN DDD ENDOSLFN DDT HTHXYCLR ENDRIN 
BETA TOT MHL SMPL -304 TOT WHL SHPL WHL SHPL KETONE 
REC UQ/L UG/L REC UO/L UG/L UQ/L UG/L 

39348 39810 39400 
A-CHLRDN G-CHLRDN TOXAPHEN 
MHL SHPL HHL SHPL 

UG/L UQ/L TOTUG/L 

92/08/19 1319 WATER ,1K .IK ,01K .IK ,1K ,09K .IK .9K .9K l.OK 

DATE 
FROH 
TO 

TIHE 
OF 
DAY HEDIUH 

SMK 
OR 
DEPTH 
(FT) 

39496 39900 39904 39908 39117 
PCB-1242 PCB-1248 PCB-1294 PCB-12B0 PHTHLATE 

ESTERS 
TOTUG/L TOTUQ/L TOTUQ/L TOTUQ/L HQ/L 

82622 
ENDRIN 

ALDH TOT 
REC UQ/L 

39492 
PCS-1292 

TOTUO/L 

39369 
DDE 

WHL SHPL 
UG/L 

09903 09904 
RA-226 * RA-226« 
226 TOT 228 EP^f^QR 
PC/L PC/L 

92/09/19 1319 WATER 
92/07/22 1330 WATER 

.9K ,9K l.OK l.OK ,01K .9K ,1K 
4,07 1,98 



Table 1 1 . Q u a n t i t a t i v e macro inver l 
sampling s i t e s on 

Taxa 

PLECOPTERA - stoneflies 
Prostoia besametsa 
Podmosta delicatula 
Zapadasp. 
Capniidae 
Faervonemasp. 
Ijeuctriclae 
PtBronarcella badia 
Megarcys si^iata 
Skwalaamericana 
Cuttus aBstivalis 
Kogotus modestus 
Isoperlasfi. 
Isoperia mormona 
Chloroperijdae C 
Trizn^asp. 
Sweltsasp. 
Hespercjpertapadfica 

3 

11 
28 

249 
45 

17 

62 
6 

23 

11 
11 

EPHEMEROPTERA - mayflies 
Amelelussp, 
Baetis insig^iUcans 
Baetis tricaudatus 
Cinygmulasp. 
Rhithrogena robusta 
Rhittirogena hageni 
Epeorus sp. 
Paraleptoptilebia sp. 
DrLffwHa grandis 
DruneUa doddsi 
Ephemerella inermis 
Ephemerella infrequens 

66 

51 
295 

11 

23 
45 
11 

TRICHOPTERA - caddisflies 
Rryacxsphila brunea cpx. 
Rhyacophila iranda 
Rhyacophila vaJuma 
RryacqDhila coioradensis 
Rhyacophila hyalinata 
Glossosoma sp. 
Dolophilodes sortosa 
Hydrofxydie venacta 
Arctopsyctie g ran ts 
Umnephilidae 
OligofOilebodes sp. 
Psychoroniasp. 
Lepidostomasp. 
Brachycentrussp. 
Brachycentrus americanus 
Micrasemasp. 
Hellcopsyche borealis 

79 
74 
57 

17 
34 

6 
28 

198 

:ebrate 
the Rio Hondc 

4 

6 
11 

221 

301 

74 
6 

6 

136 

45 
102 

6 

352 
357 
34 

51 
40 

6 

136 

11 

8 

153 

51 

187 

?38 

9 

111 

9 
34 

170 
196 
43 

17 
85 
34 
9 

26 

data 
3, Apr 

c o i i e c t e 
• i l , 1992 

Station 
10 

255 

6 
91 

284 

62 

68 

6 

125 
17 
45 

6 

181 
6 
6 

34 

?3? 
204 
34 

136 

244 

23 

?B? 

23 

12 

170 

11 
102 
17 
6 

11 
28 

11 

17 
28 

505 

318 
159 
.11 

51 
23 

125 

187 
6 

96 

11 

6 

181 
23 

17 

45 

td a t ( 

14 

68 

68 
11 

40 

17 

23 

96 

40 

629 

238 
108 

142 

403 

34 

51 
62 

6 
23 

363 

748 
51 

45 

301 

s ignr 

18 

23 

17 

6 

23 

17 

335 

210 
159 
51 

108 
23 

62 

40 

17 

232 

17 

11 

879 

20 

23 

11 

11 

845 

1310 

6 
34 

28 

187 

142 

1032 

159 

6 

488 
357 
408 

100 



DIPTERA - tme flies 
Hesperoconopa sp. 
Antocha monticola 
Dicranatasp. 
Hexatamasp. A 
Tipula sp. 
Pericomasp. 
Bibliooephala grandis 
Simuliidae 
Diamesa sp. 
Brilliasp. 
Ortiiodadius sp. 
Eukiefteriella&p. 
Pagastia sp. 
Rheocricotopus sp. 
Tvetnia sp. 
Coryaieurasp. 
Macropelopiasp. 
Micropsectra sp. 
Paraphaenocladius sp. 
Microtendipes sp. 
Ceratopogonidae 
Ctielifera sp. 
Oreogeton sp. 
Hemerodromia sp. 

HEMIPTERA - tnje bugs 
Ambrysus mormon 

COLEOPTERA - t>eetles 
Narpus sp. 
Heterlimnius corpulentus 

LEPIDOPTERA - moths 
Parargyractis kearfottalls 

MOLLUSCA - snails/dams 
PelecTpoda 

ANNELIDA - segmented womis 
Erpobdellasp. 
Naidldae 
Lumbricidae 6 

PLATYHELMINTHES - flatworms 
Turtjellaria 272 

ARTHROPODA - other arthropods 
HydracarinaA - mites 

57 

17 
11 
6 

23 
28 

6 

17 

11 
130 

17 

11 

68 

45 
17 
51 
17 

11 

6 
6 

26 

1913 
43 

706 
111 
34 
51 

43 

9 
17 

34 

6 
459 

28 
641 

51 
6 

28 

23 
11 

23 
23 

51 
6 
6 
6 

11 
11 
17 

45 

6 

57 
23 

255 

6 
284 

6 
465 

6 
17 

11 
11 

6 
6 

34 

6 
28 
28 
40 

11 

40 

23 
23 
17 

6 
6 

6 

6 

17 
6 

23 
23 

227 
17 

17 
221 

811 
136 
159 

23 

11 

17 

85 34 

11 28 28 

17 

272 79 28 

6 

11 
261 

17 

652 

181 

11 

AMPHIPODA - scuds 
Hyallela azteca 

NEMATOMORPHA - Gordian worms 
Gordius sp. 

Standing Crop (No./m") 
Total Taxa 
CTQ 
CTQ° 
BCI 
Diversity Index 

2089 2213 
40 29 
50 50 

49.3 48.3 
101.46 103.51 

4.37 3.85 

4359 
27 
50 

59.2 
84.44 

3.09 
101 

6 

4022 
37 
50 
54 

9Z6 
4.17 

2500 
41 
50 

46.2 
108.17 

4.22 

17 

4833 
41 
50 

49.2 
101.65 

4.19 

6 

6 

2788 
38 
50 

56.8 
87.96 

3.69 

62 

7639 
33 
50 

63.3 
79.03 

3.86 



Table 12. RAPID BIOASSESSMENT (PROTOCOL III) OF SIX SITES ON THE UPPER RIO HONDO, 
APRIL 2, 1992. 

STATIONS 
UBFB 

f m t 

Metr ic 

Calculated Value 

No. of Taxa 
Standing Crop (tt/M^) 2 
B io t i c Index 

HBI 
BCI (CTQj) 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Ch1ronom1ds + EPT) 
Scraper/(C-F + Scrapers) 
Shredders/^'otal 

Percent o f Reference 

No. of Taxa 
Standing Crop («/H^) 
B io t i c Index 

HBI 
BCI (CTQ^) 

% Dominant Taxa 
EPT Index 
Conmunity Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scrapers) 
Shredders/Total 

Score 

No. of Taxa 
Standing Crop (It/M^) 
B io t i c Index 

HBI 
BCI (CTQ^) 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scrapers) 
ShreddersAotal 

Total 
X of Reference 

3 
WT9rWK\ 

40 
,089 

2. 
49. 
14 
25 
— 

0. 
0. 
0. 

100 
100 

100 
100 

14 
100 
— 

100 
100 
100 

6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

60 
100 

Hon-

« , 

42 
3 

86 
99 
16 

Bio log ica l Condit ion zapair«d 

Habitat Condition 
X of Reference 
Habitat Category 

139 
100 
— 

4 

29 
2,213 

2. 
48. 
16 
19 
0. 
0. 
1 . 
0. 

73 
106 

111 
102 

16 
76 
0. 

108 
101 
25 

4 
6 

6 
6 
6 
2 
6 
6 
6 
2 

50 
83 

Hen-

1 « 
1 

NWIP 

18 
3 

48 
93 
0 
04 

48 

l a p a l r m l 

147 
106 

Coaparabls 
t o Raf , 

27 
4,359 

5. 
59. 
44 
16 
0. 
0. 
1. 
0. 

68 
209 

41 
83 
44 
64 
0. 

37 
101 
31 

4 
2 

0 
4 
0 
0 
4 
2 
6 
2 

24 
40 

93 
2 

67 
32 
0 
05 

67 

ModBrats ly 
Zapa i rad 

150 
108 

Coaparab l * 
t o Rof 

10 

37 
4,022 

3.90 
54 
16 
23 
0.35 
0.66 
0.97 
0.11 

93 
193 

62 
91 
16 
92 
0.35 

77 
98 
69 

6 
4 

2 
6 
6 
6 
6 
6 
6 
6 

54 
90 

Non-
l a p a l r o d 

108 
78 

Suppo r t i ng 
Roforonoo 

«~1 " ^ 1 4 
1 

< ~ 2 1 Eeorog lan 2 2 ~ > 

41 
2,500 

2.20 
46.2 
20 
26 

0.34 
0.96 
0.92 
0.19 

103 
120 

110 
107 
20 

104 
0.34 

112 
93 

119 

6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

60 
100 

Non-
l a p a l r o d 

155 
112 

Coaparablo 
t o Rof . 

41 
4,833 

3.65 
51.5 
15 
23 
0.46 
0.82 
0.67 
0.18 

103 
231 

66 
96 
IS 
92 

0.46 
95 
68 

113 

6 
2 

2 
6 
6 
6 
6 
4 
6 
6 

50 
83 

Hon-
Z i v a l r o d * 

126 
91 

Coaparablo 
t o Rof. 

* Site is located in a different ecoregion 
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Table 13. RAPID BIOASSESSMENT (PROTOCOL III) OF THE LOWER RIO HONDO, 
APRIL 2, 1992. 

Metric 

Ca1cu1a1:ed Value 

14 

No. of Taxa 
Standing Crop (tt/M^) 
B io t i c Index 

HBI 
BCI (CTQ^) 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Ch1ronomids + EPT) 
Scraper/(C-F + Scraper) 
ShreddersAotal 

Percent o f Reference 

41 
4,833 

3.65 
51.5 

15 
23 
— 

0.86 
0.99 
0.16 

No. of Taxa 100 
Standing Crop (tt/M̂ ) 100 
Biotic Index 

HBI 100 
BCI (CTQj) 100 

X Dominant Taxa 15 
EPT Index 100 
Community Loss 
EPT/(Chironomids + EPT) 100 
Scraper/(C-F + Scraper) 100 
ShreddersAotal 100 

STATIONS 

18 

38 
2,788 

2.36 
56.8 
32 
18 
0.39 
0.95 
0.14 
0.35 

93 
58 

155 
91 
32 
78 
0.39 

110 
14 

219 

20 

33 
7,639 

4.09 
63.3 
17 
16 
0.70 
0.79 
0.42 
0.10 

80 
158 

89 
81 
17 
70 
0.70 
92 
42 
63 

Score 

No. of Taxa 
Standing Crop (H/M^) 
B io t i c Index 

HBI 
BCI (CTQj) 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scraper) 
ShreddersAotal 

Total 
X of Reference 

Bio logical Condition 

Habitat Condition 
X of Reference 
Habitat Category 

6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

60 
100 

Non-
Znpal rod 

126 
100 
— 

6 
6 

6 
6 
2 
2 
6 
6 
0 
6 

46 
77 

S l i g h t l y 
l a p a l r o d 

114 
90 

Coaparablo 
t o Rof. 

4 
4 

6 
4 
6 
2 
4 
6 
4 
6 

46 
77 

S l i g h t l y 
l o p o l r o d 

142 
113 

Coaparabli 
t o Rof, 
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Rio Hondo Benthic Macroinvertebrates, April 1992 

10 12 

Station 

Figure 6. Standing crop and taxa richness of the benthic macroinvertebrate communities 
at eight sampling sites along the Rio Hondo, April, 1992. 



Rio Hondo Benthic Macroinvertebrates, April 1992 
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F'igure 7. Benthic macroinvertebrate quality as renresentcd by two diffcrent biotic 
indexes (HBI and CTQd(BCI) )at eight Rib Hondo sites, April,1992. 
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Plgura 8 —-The relationship between habitat end biological condition. Rio Hondo, New Mexico. 



SPECIAL WATER QUALITY SURVEY OF THE RED RIVER, TAOS COUNTY, NEW MEXICO, 
FEBRUARY - DECEMBER, 1992 

Introduction 

During the period of February 26 through December 16, 1992, the Surveillance 
and Standards Section conducted a special water quality survey of the Red 
River from the town of Red River to Its mouth at the Rio Grande. Land uses in 
the Red River watershed include recreation, cattle ranching, farming, mining, 
fish culture, and community and recreational development. The Red River 
wastewater reclamation facility, the Red River fish hatchery, and Molycorp are 
the only point source dischargers into the Red River. 

Water Quality Standards 

Water quality standards for the Red River are set forth in sections 1-102, 
2-119, 2-120, and 3-101 of the New Mexico water quality standards (NMWQCC 
1991). Designated uses for segment 2-119 are: coldwater fishery, fish 
culture, irrigation, livestock and wildlife watering, and secondary contact 
recreation. Designated uses for segment 2-120 are: domestic water supply, 
high quality coldwater fishery, irrigation, fish culture, livestock and 
and wildlife watering, and secondary contact recreation. 

Methods 

Water quality sampling methods were in accordance with the Ouaiity Assurance 
Project Plan for Water Pollution Control Programs (NMED 1991). The benthic 
macroinvertebrate survey was performed by collecting three quantitative 
samples from each site using a modified Hess sampler. Samples were analyzed 
using EPA's Rapid Bioassessment Protocol III (Plafkin et al. 1989). 

Sampling Stations 

The names, STORET identification codes and locations of sites selected for 
this survey are given below. A map of the study area is presented in Fig. 9. 

Station STORET code Location 

1 HRG22 Red River at Zwergle Dam site. 

2 URG120.028069 Red River below Bitter Creek. 

3 HRG23.1 Red River below the town of Red River 

and above the Red River WWTP. 

4 HRG23.3 Red River below the Red River WWTP 
outfall at Elephant Rock campground. 

5 URG120.028045 Red River at upper Molycorp boundary. 
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Figure 9. Location map of the Red River, Taos County, New Mexico, 



6 HRG24 Red River above Questa at the USGS 
gage near the USFS office. 

7 HRG25 Red River at the highway 522 (3) 
bridge in Questa. 

8 HRG27 Red River below the Red River fish 
hatchery. 

Water Quality Assessment 

Water quality data collected during the survey are available on STORET and can 
be retrieved using selector A=21NMEX and restrictor IS=923506. Parametric 
coverage and survey data are provided in Table 14. Streamflow on the Red 
River at HRG24 (site 6) during the eleven monthly sampling dates, February 
through December, measured 23, 27, 135, 160, 103, 56, 53, 30, 25, 16, and 12 
ft^/sec, respectively. 

During the survey, the Red River was highly oxygenated and with few exceptions 
was slightly alkaline and contained low amounts of dissolved chemical 
constituents which increased slightly in a downstream manner. Water 
temperatures varied with the season and elevation from cold to cool. Total 
non-filterable residue (TSS) and turbidity was elevated in that part of the 
river adjacent to the Molycorp facility during steady flow conditions. 
There were ten exceedances of numeric fisheries standards at two sampling 
sites downstream of the Molycorp mine and mill (sites 6 and 7). The 
exceedances were of either acute or chronic criteria as follows: two chronic 
exceedances for cadmium and four chronic and four acute exceedances for zinc. 
Dissolved aluminum was elevated at sites 2, 4, 5 and 8 during the sampling 
date in April. Although concentrations were above the chronic standard of 87 
ug/l, compliance with this standard is assessed by averaging the analytical 
results of samples collected on each of four consecutive days. These data 
indicate an impairment of the coldwater fishery use in the middle Red River. 

Biological Assessment 

Results of the benthic macroinvertebrate survey and the analysis of these data 
using Rapid Bioassessment Protocol III are listed in Tables 15 through 18 and 
Figs. 10 through 12. Since the Red River flows through two ecoregions (21 and 
22), separate assessments with different reference sites are performed for 
each reach. 

The stream bottom and riparian habitats along the upper Red River (ecoregion 
21) show a downstream pattern of decline in quality primarily due to channel 
alteration, loss of vegetation, and a reduction in available stream bottom 
substrate attributable to mineral deposition. These perturbations begin 
within the town of Red River and continue downstream to State Highway 522 
(HRG25). Habitat conditions relative to the reference site are rated 
partially supporting along most of this stream reach. 

Assessment of the macroinvertebrate community shows a dramatic downstream 
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decrease in overall community health from non-impaired within the town of Red 
River to moderately impaired below the Molycorp mine and mill complex. Major 
spatial changes to the community structure along this reach include a 
reduction in standing crop (33X-82X), a loss of taxa (35X-68X) and a decrease 
in the EPT index (35X-70X). These reductions can be further illustrated by 
the large change in diversity (3.64-1.18) and a community loss index of 2.40 
at site 6 (Tables 15 and 16, Fig. 10). 

The assessment of the lower Red River in ecoregion 22 appears to reflect 
conditions found upstream below the town of Red River. Since the lower Red 
River does not provide a suitable reference site, two sites on the lower Rio 
Hondo (H0N14 and H0N18) are used for comparison. Habitat conditions at site 7 
are slightly degraded and are rated partially supporting while those below the 
fish hatchery (site 8) are somewhat improved and supporting in comparison to 
either of the Rio Hondo reference sites. 

The biological condition at site 7 is rated moderately impaired and is 
similar to site 6 in ecoregion 21. A low standing crop and reduced taxa 
richness indicate that upstream conditions remain detrimental to the conmunity 
at this site. By comparison, the conmunity structure at site 8 is rated only 
slightly impaired due to increases in taxa, standing crop, diversity and EPT 
signaling a recovery process, probably due to increases in water quality and 
quantity from Cabresto Creek and springbrooks in this reach. 

The present biological condition of the macroinvertebrate communities of the 
Red River is quite similar to those conditions found in surveys conducted in 
1986 and 1988. In both of these surveys, standing crops and taxa richness 
were dramatically reduced in a downstream manner. These decreases began below 
the town of Red River, but were most pronounced between the Molycorp mine and 
mill complex and the USGS gage at the Questa Ranger Station (HRG24). In 
addition, data collected during the 1988 survey showed severe impairments to 
both the primary producers and the coldwater fishery in this reach. 

The bioassessment scores from the present survey show that the 
macroinvertebrate communities between Bitter Creek (site 2) and the Molycorp 
mine and mill (site 5) are impaired primarily due to habitat quality, while 
the communities at the Questa Ranger Station (site 6) and State Highway 522 
(site 7) are impaired due to reduced habitat and water quality. The results 
of this survey and the two previous surveys indicate that the middle Red 
River, in the reach between the town of Red River and State Highway 522, does 
not currently support the designated use of coldwater fishery, and probably 
has not supported this use since 1986. 
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Table 14. Water quality data collected on the Red River, February - December, 1992. 

STORET RETRIEVAL OATE 93/04/23 
HRa22 URai20028080 08264300 
36 40 23.0 103 22 43.0 4 
UPPER RED RIVER AT USDS OAOE 
33053 NEH HEXICO TAOS 

120991 

PGHsRET 

21NHEX 
0003 FEET DEPTH 

1302010102S 0013,180 ON 
/TVPA/AHBHT/STREAH/BIG 

PAGE: 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO OAV HEDIUH (FT) 

92/02/26 
92/03/23 
92/04/29 
92/03/27 
92/06/30 
92/07/29 
92/08/20 
92/09/90 
92/10/28 
92/11/24 
92/12/16 

1040 
1043 
1023 
1020 
1100 
1043 
1030 
0900 
0910 
1030 
0940 

HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

SHK 
DATE TIHE OR 
FROH OP DEPTH 
TO DAV HEDIUH (FT) 

92/02/26 
92/03/23 
92/04/29 
92/03/27 
92/06/80 
92/07/29 
92/09/28 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

1040 
1048 
1029 
1020 
1100 
104S 
1030 
0900 
0810 
1030 
0940 

HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

oooto 
HATER 
TEHP 
CENT 

1.0 
3,3 
4.3 
8,0 
7,3 
8,0 
8,2 
8.0 
3.1 
.3 
.0 

00603 
ORQ N 
N 

HQ/L 

.00 
,00 
,17 
,43C 
,000 
.940 
.120 
,08C 
,01C 
,000 
.000 

00093 
CNOUCTVV 
AT 2SC 

HICROHHO 

133 
148 
76 
108 
99 
ISO 
147 
166 
161 
164 
137 

00600 
TOTAL N 

N 
HQ/L 

,27 
,23 
.37 
.610 
,240 

1,13 
.320 
.31C 
,230 
.290 
,360 

00300 
DO 

HO/L 

10.3 
10.0 
9.1 
9.0 
8.9 
7.9 
8.9 
10.1 
10.2 
10.3 
10,9 

00612 
UN-IONZD 
NH3-N 
HQ/L 

.001 
,000 
,001 
,002 
.002 
.003 
.002 
,002 
,001 
.001 
.001 

00400 
PH 

SU 

8.1 
7.9 
6.0 
8.1 
8.1 
8.2 
8.2 
8.1 
7.9 
9.0 
8.0 

70300 
RESIDUE 
DISS-1B0 
C HQ/L 

122 
114 
88 
90 
94 
86 
102 
106 
112 
126 
110 

82079 
TURBIOTV 
LAB 

NTU 

, 8 
. 4 
• 3 
• * 

00530 
RESIDUE 
TOT NFLT 
HO/L 

3K 
7 
13 
6 
3 
3 
3K 
SK 
3K 
3K 
3K 

00663 
PHOS-TOT 

HO/L P 

.Ot 
,02 
,01K 
.02 
,02 
.01 
.02 
.OIK 
.OIK 
.02 
.OIK 

00913 
CALCIUH 
CA.OISS 

HQ/L 

3t.0 
40.0 
23.0 
20.0 
21.0 
32.0 
30.0 
32.0 
33.0 
33.0 
31.0 

00630 
N02AN03 
N-TOTAL 

HO/L 

.17 

.13 

.10 

.06 

.14 

.07 

.10 

.11 

.12 

.19 

.26 

00929 
HQNSIUH 
HQ.DISS 

HQ/L 

5.0 
6.0 
8.0 
3.0 
3.0 
4.0 
4.0 
4.0 
3.0 
S.O 
3.0 

00610 
NH3«NH4-
N TOTAL 
HQ/L 

.10K 

.lOK 
,IOK 
.10K 
.10K 
,14 
,10K 
,12 
.10K 
.10K 
.10K 

00933 
PTSSIUH 
K.DISS 
HQ/L 

1.0 
1.0 
1,0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

00640 
T INORQ, 
NITROQEN 
HQ/L N 

.27 

.29 

.20K 

.160 

.240 

.210 

.200 
,230 
.22C 
.2SC 
.360 

00930 
SOOIUH 

NA.OISS 
HQ/L 

3.0 
4.0 
2.0 
1.0 
2.0 
2.0 
2.0 
3.0 
3.0 
3.0 
3.0 

00829 
TOT KJEL 

N 
NQ/L 

.10K 
,10K 
.27 
.93 
,10K 

1,08 
.22 
.20 
.11 
.10K 
.10K 

00900 
TOT HARD 
CAC09 
HQ/L 

98,0 
123.0 
70.0 
62,0 
69,0 
96,0 
91,0 
96.0 
103.0 
103.0 
98.0 

RENARK COOES: C s calculatMl valiM. K s actual valua la laaa than valua stMiim. J = aatlaatad valua, • s MO STANDARD VIOLATION 



STORET RETRIEVAL OATE 93/04/23 
HRQ22 URQ120029080 08264900 
38 40 29.0 IDS 22 4S.0 4 
UPPER RED RIVER AT U9QS QAQE 
39033 NEH HEXICO TAOS 

120991 

PGHsRET PAQE: 

21NHEX 
0003 FEET DEPTH 

1302010102B 0015,190 OH 
/TVPA/AHBNT/STREAH/BIO 

ro 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

92/02/28 1040 WATER 
92/09/29 104S HATER 
92/04/29 1029 HATER 
92/05/27 1020 HATER 
92/09/90 1100 HATER 
92/07/29 104S HATER 
92/09/26 1090 HATER 
92/09/30 0900 HATER 
92/10/28 0810 HATER 
92/11/24 1030 HATER 
92/12/19 0940 WATER 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

92/02/26 1040 HATER 
92/03/29 1049 HATER 
92/04/29 1029 HATER 

DATE TIHE 
FROH OF 
TO DAV HEDIUH 

92/02/28 1040 HATER 
92/03/29 1049 HATER 
92/04/29 102S HATER 
93/01/27 0900 HATER 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

SHK 
OR 
DEPTH 
(FT) 

00410 
T ALK 
CACOS 
HQ/L 

89.4 
91.0 
64.6 
97.4 
98.0 
71,6 
71,9 
87.0 
86,8 
93,0 
87,4 

01029 
CADHIUH 
CO.DISS 
UQ/L 

IK 
IK 
IK 

01079 
SILVER 
AQ.DISS 
UQ/L 

100K 
100K 
100K 

00440 
NCOS ION 

NCOS 
HQ/L 

107.0 
111.0 
79.1 
70.0 
70.8 
67.4 
87.7 
104.0 
109.0 
114.0 
109.7 

01030 
CHROHIUH 
CR.DISS 

UQ/L 

SK 
SK 
SK 

01080 
STRONTUN 
SR.OISS 

UQ/L 

200 
200 
100 

00948 
SULFATE 
804-DISS 
HQ/L 

12.8 
8.8 
8.2 
7.8 
10.4 
11.8 
12,8 
22,2 
11.9 
12.8 
11,9 

01089 
COBALT 
CO.DISS 

UQ/L 

SOK 
SOK 
SOK 

01100 
TIN 

SN.DISS 
UQ/L 

100K 
100K 
100K 

00940 
CHLORIDE 

TOTAL 
HQ/L 

7 
5 
SK 
SK 
SK 
SK 
SK 
SK 
SK 
SK 
SK 

01040 
COPPER 
CU.DISS 

UQ/L 

100K 
100K 
100K 

010B9 
VANADIUM 
V.DISS 
UQ/L 

100K 
100K 
100K 

00880 
r ORQ C 

C 
HQ/L 

S.OK 
4.0 
3.0 
1.0 
3.0 
1.0 
2.OK 
1.0 
3.0 
1.0 

01046 
IRON 

FE.DISS 
UQ/L 

100K 
100K 
100K 

01090 
ZINC 

IN.DISS 
UO/L 

100K 
tOOK 
100K 

01105 
ALUHINUH 
Al Total 
UQ/L 

100 
100 
900 

01049 
LEAD 

PB.DISS 
UQ/L 

5K 
SK 
SK 

01000 
ARSENIC 
AS.DISS 
UQ/L 

9K 
SK 
SK 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

lOOK 
100K 
100K 

oiose 
HANQNESE 
HN.DISS 

UO/L 

SOK 
SOK 
SOK 

01145 
SELENIUM 
SE.DISS 
UQ/L 

SK 
SK 
SK 

0100S 
BARIUH 

BA.DISS 
UO/L 

100K 
100K 
100K 

01060 
HOLV 

H0.DI99 
UQ/L 

100K 
100K 
lOOK 

71900 
HERCURV 
HO,TOTAL 
UQ/L 

.SK 

.SK 

.SK 

01010 
BERVLIUH 
BE.DISS 
UQ/L 

100K 
100K 
100K 

01069 
NICKEL 

NI.DISB 
UQ/L 

100K 
100K 
100K 

91618 
FEC COLI 
MFH-FCBR 
/100HL 

IJ 

01020 
BORON 
•,0188 
UO/L 

100K 
100K 
100K 

01140 
SILICON 
81,DISS 
UQ/L 

3700 
3900 
3900 



ta 

STORET RETRIEVAL DATE 99/04/23 
URQ120,029099 URQ12O02B069 NRQ23.0 
36 42 18.0 105 24 15.0 4 
RED RIVER BELOW BITTER Cr<EEK. 
3S05S NEH HEXICO TAOS 
HESTERN GULF 120900 
RIO QRANOE ABOVE PECOS RIVER 
21NNEX 920909 13020101 
OOOO FEET DEPTH 2977 »<ETER9 ELEVATION 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

PQHsRET PAQE: 

/TYPA/AHBNT/STREAH/BIO 

92/02/26 
82/03/29 
82/04/29 
92/09/27 
92/09/30 
92/07/29 
92/09/28 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

1120 
1119 
1049 
1090 
1120 
1119 
1050 
0929 
0829 
1059 
1000 

HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/28 
92/03/29 
92/04/29 
92/05/27 
92/09/90 
92/07/29 
92/08/28 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

1120 
1119 
1049 
1030 
1120 
1119 
1050 
0929 
0929 
1099 
1000 

WATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

00010 
HATER 
TEHP 
CENT 

2.2 
9.4 
9,8 
7,9 
8,8 
10,0 
10,0 
9.0 
3.7 
,9 
.0 

00609 
ORQ N 
N 

HQ/L 

.00 
,00 
,40 
,21C 
,10C 
.OOC 
,00C 
,09C 
,00C 
,08C 
,00C 

21H 

00099 
CNDUCTVY 
AT 2SC 

HICROHHO 

146 
156 
96 
109 
127 
150 
150 
170 
171 
179 
172 

00600 
TOTAL N 

N 
HQ/L 

.29 

.21 

.65 

.37C 

.350 

.18C 

.20C 

.26C 

.24C 

.360 

.94C 

BOUT 

00300 
DO 

HQ/L 

10.7 
9.4 
8.1 
8.6 
8.9 
8.8 
8.0 
8.7 
e.B 
10.9 
10.9 

00612 
UN-IONZD 
NH9-N 
HQ/L 

.002 

.001 

.000 

.002 

.001 

.002 
,002 
.000 
,000 
,000 
.000 

00400 
PH 

SU 

8,9 
7.8 
6.7 
8.0 
7.5 
8,0 
8.1 
7.5 
7.9 
7.9 
7.3 

70300 
RESIDUE 
OISS-180 
C HQ/L 

128 
124 
78 
100 
80 
94 
102 
112 
119 
134 
112 

62079 
TUR8I0TY 
LAB 

NTU 

2 
2 
99 
7 
3 
1 
1 
.6 
.9 
,9 
1 

00530 
RESIDUE 
TOT NFLT 
HQ/L 

4 
202 
9 
5 
3 
3K 
3 
3K 
3K 
5 

00665 
PHOS-TOT 

HO/L P 

.07 

.02 

.34 

.06 

.02 

.01 

.OIK 
,OIK 
,02 
.02 
,02 

00915 
CALCIUH 
CA.DISS 
HQ/L 

38.0 
30.0 
15.0 
19.0 
22.0 
29.0 
3t.O 
30.0 
32.0 
31.0 
31.0 

00630 
N029H03 
N-TOTAL 
HQ/L 

.19 
,11 
.15 
.06 
.15 
.09 
.10 
.11 
.14 
,16 
.24 

00925 
HQNSIUH 
HQ.DISS 

HO/L 

5.0 
5.0 
3.0 
3.0 
3.0 
4.0 
4.0 
4.0 
5.0 
5.0 
S.O 

00910 
NH94NH4-
H TOTAL 
HQ/L 

.10K 

.10K 

.10K 

.10K 

.10K 
,10K 
,I0K 
,I0K 
,10K 
,14 
,10K 

00935 
PTSSIUH 
K.DISS 
HO/L 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
t.o 
1.0 
2.0 
2.0 
2.0 

00640 
T INORQ. 
NITROGEN 
HQ/L N 

.29 

.21 

.25K 

.160 

.2SC 

.180 

.20C 

.21C 

.24C 

.300 

.34C 

00930 
SODIUH 

NA.DISS 
HQ/L 

S.O 
9.0 
9.0 
2.0 
2.0 
3.0 
2.0 
3.0 
4.0 
4.0 
3.0 

00929 
TOT KJEL 

N 
HO/L 

,10K 
,10K 
.50 
,91 
,20 
,10K 
,10K 
,18 
,10K 
,22 
,10K 

00900 
TOT HARD 
CACOS 
NQ/L 

115.0 
98.0 
90.0 
97,0 
07.0 
88,0 
84,0 
91,0 
100,0 
98,0 
88.0 



STORET RETRIEVAL DATE 93/04/23 
URai20.028089 URai20028089 HRQ23.0 

38 42 18.0 109 24 19.0 4 
RED RIVER BELOW BITTER CREEK, 
35055 NEH HEXICO TAOS 
WESTERN GULF 120900 
RIO QRANOE ABOVE PECOS RIVER 
21NHEX 920606 13020101 
OOOO FEET DEPTH 2977 HETERS ELEVATION 

PCHsRET PAGE: 

/TYPA/AHBNT/STREAH/BIO 

21H BOUT 

SHK 00410 00440 00848 00840 00890 01105 01108 01005 
DATE TIHE OR T ALK NCOS ION SULFATE CHLORIDE T ORQ C ALUHINUH ALUHINUH BARIUH 
FROH OF DEPTH CACOS NCOS S04-DISS TOTAL C Al Total AL.DISS BA.DISS 
TO DAY HEDIUH (FT) HQ/L HQ/L HG/L NG/L HQ/L UQ/L UQ/L UQ/L 

OtOtO 01020 
BERYLIUM BORON 
BE.DISS B.OISS 

UQ/L UO/L 

92/02/28 
92/03/29 
92/04/29 
92/05/27 
92/08/30 
92/07/29 
92/09/29 
92/09/30 
92/10/20 
92/11/24 
92/12/16 

1120 
1119 
1045 
1030 
1120 
1119 
1050 
0929 
0029 
1099 
1000 

HATER 
HATER 
NATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

69,6 
86,0 
39,6 
50.4 
S9.9 
72.8 
73.0 
84.2 
80,9 
82,1 
83,0 

99.3 
108.0 
48.S 
81.9 
72.7 
88.8 
88.0 
102.0 
98.2 
101.0 
101.3 

19.2 
13.2 
9.9 
B.7 
13.0 
12.4 
13.3 
19.6 
18,9 
18,0 
19,9 

8 
7 
9 
SK 
9K 
9K 
SK 
SK 
5 
B 
9K 

S.OK 
S.O 
4.0 
2.0 
2.0 
1.0 
2.0 
2.0 
2.0 
1.0 

200 
too 

7000 

100K 100K tOOK 100K 
100K 100K tOOK 100K 
600 100K tOOK 100K 

BHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEMIUH (FT) 

0102S 01030 0103S 01040 01046 01049 01099 01060 
CADHIUH CHROHIUH COBALT COPPER IRON LEAD HANQNESE HOLV 
CO.DISS CR.DISS CO.DISS CU.DISS FE.DISS PB.DISS HN.DISS HO.DISS 
UQ/L UQ/L UQ/L UQ/L UQ/L UQ/L UO/L UQ/L 

01069 01140 
NICKEL SILICON 

III.DISS BI.0I8S 
UQ/L UQ/L 

92/02/28 1120 HATER 
92/09/29 1119 HATER 
92/04/29 1049 HATER 

IK 
IK 
IK 

9K 
SK 
SK 

SOK 
SOK 
SOK 

100K 
100K 
100K 

100K 
100K 
300 

SK 
SK 
SK 

SOK 
SOK 
SOK 

100K 
100K 
100K 

100K 3700 
100K 4100 
100K 5800 

SHK 
OATE TIHE OR 
FROH OF DEPTH 
TO DAV HEDIUH (FT) 

01075 01080 01100 0108S 01090 01000 01149 
SILVER STRONTUH TIN VANADIUH ZINC ARSENIC SELEIIIUH 

AO.DISS SR.OISS SN.DISS V.DISS ZN.DISS AS.DISS SE.DISS 
UQ/L UQ/L UO/L UG/L UG/L UQ/L UG/L 

71900 3t616 
HERCURV FEC COLI 
HQ.TOTAL HFH FCBR 

UQ/L /lOOHL 

92/02/26 It20 HATER 
92/03/29 1119 HATER 
92/04/29 1049 NATER 

100K 
100K 
100K 

200 
200 
100 

tOOK 
100K 
100K 

100K 
100K 
100K 

100K 
100K 
100K 

5K 
SK 
SK 

SK 
SK 
SK 

,SK 
.SK 
.SK 



BTORET RETRIEVAL OATE 99/04/23 PGHsRET 
HRQ23.1 URQI20029061 
36 42 29.0 109 29 41.0 4 
RED RIVER ABOVE RED RIVER LIFT STATION 
3S055 NEH HEXICO TAOS 
WESTERN QULF 120900 
RIO QRANDE 
2tt«EX 800607 13020101028 0010.780 ON 
0003 FEET DEPTH 

/TYPA/AHBNT/STREAH/BIO 

PAGE: 

Ul 

BHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/26 
92/03/29 
92/04/29 
92/05/27 
92/09/30 
92/07/29 
92/09/2B 
92/09/30 
92/10/28 
92/11/24 
92/12/18 

1149 
1140 
1119 
1130 
1140 
1130 
1119 
0940 
0940 
1119 
1030 

HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

BHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/28 
92/03/29 
92/04/29 
92/09/27 
92/09/90 
92/07/29 
92/08/28 
92/09/90 
92/10/28 
92/11/24 
92/12/16 

1149 
1140 
M I S 
1130 
1140 
1130 
1119 
0940 
0840 
1119 
1030 

HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

00010 
HATER 
TEHP 
CEHT 

9.3 
6.5 
B.O 
7.9 
10.0 
8.2 
11.9 
9.2 
9,8 
,3 
,0 

00809 
ORO N 
N 

HG/L 

,00 
,02 
,40 
.290 
.OOC 
.OIC 
.03C 
,00C 
.210 
.OOC 
,00C 

00099 
CNDUCTVY 
AT 25C 

HICROHHO 

195 
189 
99 
133 
143 
200 
180 
211 
148 
187 
204 

00600 
TOTAL N 

N 
HQ/L 

,28 
,38 
.63 
,49C 
,23C 
,29C 
,22C 
.21C 
.42C 
.290 
.25C 

00300 
DO 

HQ/L 

10.S 
8.1 
9.3 
9.6 
7.7 
7.2 
8.2 
8.4 
8.4 
10,1 
10,6 

00612 
UN-IONZD 
NH9-N 
HQ/L 

' ,001 
.000 
.000 
,001 
.000 
,001 
.002 
.001 
.000 
,000 
,000 

00400 
PH 

SU 

7.9 
7.9 
7.9 
7.7 
7.4 
7.8 
8.0 
7.8 
7.8 
7.6 
7.4 

70300 
RESIDUE 
0ISS-1B0 
C HQ/L 

198 
184 
94 
106 
112 
132 
126 
148 
160 
194 
ISO 

92079 
TURBIDTY 
LAB 

NTU 

74 

, Q 
. 6 
, 9 

•• 

00530 
REBIDUE 
TOT NFLT 
HQ/L 

4 
4 

147 
16 
6 
3 
3 
3K 
9K 
3K 
10 

00669 
PHOS-TOT 

HQ/L P 

.OIK 
,04 
,17 
,04 
,03 
,02 
,01K 
,OIK 
.01 
,01 
.03 

00915 
CALCIUH 
CA.DISS 

HG/L 

35.0 
45.0 
19.0 
20.0 
24.0 
34.0 
33.0 
46.0 
38.0 
36.0 
39.0 

00630 
N02III03 
N-TOTAL 
HG/L 

.18 

.18 

.11 

.06 

.13 

.10 

.09 

.11 

.11 

.15 

.15 

00925 
HQNSIUH 
HQ.DISS 

HG/L 

8.0 
10.0 
4.0 
3.0 
4.0 
S.O 
S.O 
7.0 
8.0 
9.0 
8.0 

00810 
NH9«NH4-
N TOTAL 
HQ/L 

.10K 

.16 

.12 

.10K 

.10K 
,14 
,10K 
.lOK 
,10K 
,10 
.tOK 

00939 
PTSSIUH 
K.DISS 
HO/L 

1.0 
1.0 
1.0 
1.0 
t.o 
1.0 
2.0 
1.0 
1.0 
2.0 
2.0 

00640 
T INORQ. 
NITROGEN 
HG/L H 

.28 

.34 

.29 

.160 

.23C 

.240 

.18C 

.21C 

.21C 

.29C 
,29C 

00930 
SODIUH 

NA.DISS 
HQ/L 

5.0 
9.0 
3.0 
2.0 
9,0 
3.0 
9.0 
4.0 
4.0 
9.0 
5.0 

00629 
TOT KJEL 

N 
NG/L 

.10K 

.18 
,92 
.99 
.10K 
.19 
,12 
,10K 
.31 
.10 
.10K 

00900 
TOT HARD 
CACOS 
HO/L 

120.0 
1S4.0 
94.0 
62.0 
76.0 
109.0 
109.0 
144.0 
123,0 
127.0 
120.0 



STORET RETRIEVAL OATE 83/04/23 PQHBRET 
URQI20028061/HRQ23.1 
36 42 29,0 105 25 41.0 4 
RED RIVER ABOVE RED RIVER LIFT STATION 
35055 NEH HEXICO TAOS 
HESTERH GULF 120800 
RIO ORANDE 
21NHEX 800607 13020101028 0010.780 ON 
0003 FEET DEPTH 

PAQE: NRQ23,1 

/TYPA/AHBNT/STREAH/BIO 

Oi 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

82/02/28 
92/03/29 
92/04/29 
92/09/27 
92/09/30 
92/07/29 
82/08/28 
92/09/30 
92/10/28 
92/11/24 
82/12/10 

1149 
1140 
1119 
1130 
1140 
1130 
1119 
0940 
0940 
1119 
1030 

HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

BHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/20 1149 WATER 
92/09/29 1130 HATER 
92/04/29 1119 HATER 

SMK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAV HEDIUH (FT) 

92/02/26 1145 WATER 
92/03/29 1130 WATER 
92/04/29 1119 HATER 
93/01/27 0919 WATER 

00410 
T ALK 
CAC09 
HQ/L 

82,8 
69,2 
43.1 
91.4 
97,4 
65.2 
69.2 
70.8 
67.4 
81.0 
68,7 

01025 
CADHIUH 
CO.DISS 
UQ/L 

IK 
IK 
IK 

0107S 
SILVER 
AQ.DISS 
UO/L 

100K 
100K 
100K 

00440 
HCOS ION 

HC09 
HQ/L 

76,4 
84.4 
92.6 
62.7 
70.0 
78.9 
79.6 
BS.O 
82.2 
74.5 
64.1 

01030 
CHROHIUH 
CR.DISS 

UG/L 

9K 
SK 
SK 

01080 
STRONTUH 
SR.DISS 

UQ/L 

200 
200 
300 

00648 
SULFATE 
S04-DISS 
HQ/L 

69.8 
59.2 
20.6 
18.1 
39,4 
34,8 
39,4 
99,1 

ss.o 
71.8 
97.9 

01099 
COBALT 
CO.DISS 

UG/L 

SOK 
SOK 
BOK 

01100 
TIN 

SN.DISS 
UQ/L 

100K 
100K 
100K 

00940 
CHLORIDE 

TOTAL 
NQ/L 

7 
7 
9K 
9K 
9K 
9K 
9X 
9 
9K 
9K 
9K 

01040 
COPPER 
CU.DISS 

UQ/L 

100K 
100K 
100K 

01009 
VANADIUH 
V.OISS 
UQ/L 

100K 
100K 
100K 

00860 
T ORQ C 

C 
HG/L 

9,OK 
4.0 
9.OK 
1.0 
2.0 
1.0 
2. OK 
2.0 
2.0 
l.OK 

01046 
IRON 

FE.DISS 
UG/L 

100K 
100 
100K 

01090 
ZINC 

rH.oiss 
UQ/L 

lOOK 
100K 
100K 

01109 
ALUHINUH 
Al Total 
UQ/L 

SOD 

900 

01049 
LEAD 

PB.DISS 
UQ/L 

9K 
SK 
SK 

01000 
ARSENIC 
AS.0I9S 
UQ/L 

SK 
SK 
SK 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

lOOK 

lOOK 

01056 
HANQNESE 
HN.DISS 

UQ/L 

160 
180 
BOK 

01145 
SELENIUH 
SE.DISS 
UQ/L 

SK 
SK 
SK 

01 DOS 
BARIUH 
BA.DISS 
UO/L 

100K 

100K 

01060 
HOLY 

HO.DISS 
UG/L 

100K 
100K 
100K 

71800 
HERCURV 
NG.TOTAL 

UQ/L 

.SK 

.SK 

.SK 

ototo 
BERYLIUH 
BE.DISS 
UQ/L 

tOOK 

lOOK 

01065 
NICKEL 

NI.DISS 
UG/L 

100K 
tOOK 
100K 

31018 
FEC COLI 
HFH-FCBR 
/100HL 

Ot020 
BORON 
B.DISS 
UQ/L 

100K 

100K 

01140 
SILICON 
81,DISS 
UQ/L 

6000 
8200 
8700 

IK 



PAGE: 
HRQ23.3 URQI20028055 
36 42 26.0 109 26 14.0 4 
RED RIVER 100H BLW RED RIVER STP OUTFALL 
3505S NEH HEXICO TAOS 
WESTERN QULF 120900 
RIO ORANDE 
21NHEX 800607 13020101028 0010,120 ON 
0003 FEET DEPTH 

/TYPA/AHBNT/STREAH/BIO 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/26 
92/03/29 
92/04/29 
92/05/27 
92/06/30 
92/07/29 
92/09/28 
92/09/30 
92/10/28 
92/11/24 
92/12/18 

1210 
1150 
1190 
1150 
1150 
1149 
1190 
1000 
0990 
1130 
1100 

HATER 
HATER 
HATER 
WATER 
HATER 
HATER 
HATER 
WATER 
WATER 
HATER 
HATER 

SHK 
OATE TIHE OR 
FROH OF DEPTH 
TO DAV HEDIUN (FT) 

92/02/26 
92/09/29 
92/04/29 
92/09/27 
92/06/30 
92/07/29 
92/09/28 
92/09/30 
92/10/20 
92/11/24 
92/12/16 

1210 
1150 
1180 
USD 
1150 
1148 
1130 
1000 
0650 
1130 
1100 

HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

00010 
HATER 
TEHP 
CEHT 

1,0 

s,s 
7.6 
8,0 
10.9 
8.2 
11.9 
9.0 
3.8 
.3 
.0 

00609 
ORQ N 
N 

HO/L 

.02 

.00 

.90 

.21C 

.02C 

.00 

.08C 

.000 

.180 
,01C 
,00C 

00099 
CNDUCTVY 
AT 2SC 

HICROHHO 

179 
209 
120 
134 
150 
212 
187 
227 
225 
219 
200 

00600 
TOTAL N 

N 
HO/L 

,44 
.90 
,74 
,4SC 
.37 
.3SC 
,49C 
.41C 
,94C 
,46C 
,90C 

00300 
DO 

HG/L 

10.5 
8.6 
9.9 
9.4 
8.4 
8.4 
7.8 
9.7 
9.8 
10.4 
10.9 

00612 
UN-IONZD 
NH9-H 
HQ/L 

,001 
.001 
.001 
.001 
,002 
,009 
.011 
.001 
.001 
,001 
,000 

00400 
PH 

BU 

8.1 
7.7 
7.7 
7.8 
7.8 
8.2 
8.9 
7.8 
7.7 
7.7 
7.5 

70900 
RESIDUE 
DISS-180 
C HQ/L 

193 
199 
106 

toe 
84 
126 
130 
166 
170 
203 
176 

62079 
TURBIDTY 
LAB 

NTU 

4 
6 
82 
to 
4 
2 
3 
3 
.5 
.9 
1 

00530 
RESIDUE 
TOT NFLT 
HG/L 

6 
7 

129 
9 
to 
9 
9 
4 
SK 
3 
3 

00669 
PHOS-TOT 

HQ/L P 

.01 

.03 

.23 

.07 

.03 

.02 

.02 

.01 

.01 

.02 

.02 

00919 
CALCIUH 
CA.DISS 
NO/L 

35.0 
35.0 
19.0 
19.0 
24.0 
33.0 
33.0 
35.0 
37.0 
37.0 
36.0 

00630 
N02tN03 
N-TOTAL 
HQ/L 

.32 

.40 

.14 

.11 
,24 
.23 
.21 
,29 
.29 
.31 
.90 

00929 
HQNSIUH 
HQ.DISS 
MQ/L 

6.0 
68.0 
4.0 
4.0 
4.0 
6.0 
6.0 
7.0 
8.0 
8.0 
8.0 

OOBtO 
NH9«NH4-
N TOTAL 
HG/L 

.10K 

.lOK 

.10K 

.13 

.11 
,12 
,22 
,12 
.10K 
.14 
.to 

00835 
PTSSIUH 
K.DIBS 
HO/L 

2.0 
2.0 
1.0 
3.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 
2.0 

00640 
T INORG, 
NITROQEN 
HQ/L N 

.42 

.SO 

.24K 

.24C 

.350 

.asc 

.43C 

.41C 

.360 

.4SC 

.90C 

00930 
SOOIUH 

NA.DIBS 
MO/L 

9.0 
6.0 
9.0 
2.0 
3.0 
4.0 
4.0 
5.0 
5.0 
6.0 
6.0 

00625 
TOT KJEL 

N 
MG/L 

.12 

.tOK 

.61 

.34 

.13 
,12 
,28 
,12 
.28 
.15 
.10 

00900 
TOT HARD 
CAC09 
MO/L 

120.0 
120.0 
94.0 
64,0 
76.0 
107,0 
107,0 
116,0 
129.0 
129.0 
123.0 



STORET RETRIEVAL DATE 93/04/23 
NRQ23,3 URQI20028099 
36 42 28,0 105 26 14.0 4 
RED RIVER 100H BLW RED RIVER STP OUTFALL 
3S0SS NEH HEXICO 
WESTERN GULF 
RIO GRANDE 
21NHEX 800607 
0003 FEET DEPTH 

PGH=RET PAQE: 

TAOS 
t20900 

1302010102B 0010,120 OH 
/TVPA/AHBNT/STREAH/BIO 

00 

DATE TIHE 
FROH OF 
TO DAV MEDIUH 

92/02/26 1210 WATER 
92/03/29 1150 HATER 
92/04/29 1130 HATER 
92/09/27 1190 HATER 
92/06/30 1190 HATER 
62/07/29 1149 HATER 
92/09/26 1130 HATER 
92/09/30 1000 HATER 
92/10/28 OBSO HATER 
92/11/24 1130 HATER 
92/12/19 1100 HATER 

OATE TIHE 
FROH OF 
TO DAY HEDIUH 

92/02/26 1210 HATER 
92/09/29 11 SO HATER 
92/04/29 1130 HATER 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

92/02/26 1210 HATER 
92/09/23 1150 HATER 
92/04/29 1130 HATER 
93/01/27 0920 HATER 

SHK 
OR 
DEPTH 
(FT) 

SHK 
OR 

DEPTH 
(FT) 

8IIK 
Oil 

DE^TH 
(M) 

00410 
T ALK 
CACOS 
HG/L 

99,6 
68.0 
42.2 
90.2 
96.2 
64,4 
84.1 
88,0 
64.8 
62.4 
84.9 

01029 
CADHIUH 
CO.DISS 
UG/L 

IK 
IK 
IK 

01079 
SILVER 

AO.DISS 
UQ/L 

100K 
tOOK 
100K 

00440 
HCOS ION 

HCOS 
HQ/L 

72.7 
80.9 
91.9 
61.2 
88.e 
78.6 
78.2 
81,6 
79,1 
79.2 
78.8 

01030 
CHROHIUH 
CR.DISS 

UQ/L 

SK 
SK 
9K 

01090 
STRONTUH 
SR.OISS 

UQ/L 

200 
200 
100 

00946 
SULFATE 
804-DISS 

NG/L 

79,2 
61.4 
20.1 
19.3 
29.4 
36.0 
38.1 
99,3 
60,4 
74.9 
88.9 

01089 
COBALT 
CO.DISS 

UQ/L 

SOK 
SOK 
SOK 

01100 
TIN 

SN.DISS 
UQ/L 

100K 
100K 
100K 

00840 
CHLORIDE 

TOTAL 
HQ/L 

7 
8 
9K 
9K 
9K 
9K 
SK 
9K 
SK 
9 
9K 

01040 
COPPER 
CU.DISS 

UG/L 

100K 
100K 
100K 

01089 
VANADIUH 
V.OISS 
UQ/L 

100K 
tOOK 
100X 

00680 
T ORQ C 

C 
HG/L 

S.OK 
5.0 
9.0 
2.0 
2.0 
2.0 
2.OK 
1.0 
1.0 
1.0 

01046 
IRON 

FE.DISS 
UQ/L 

100K 
900 
300 

01090 
ZINC 

ZN.DISS 
UQ/L 

tOOK 
tOOK 
tOOK 

01105 
ALUHINUH 
Al Total 
UQ/L 

700 
800 
5800 

01049 
LEAD 

PB.DISS 
UQ/L 

SK 
SK 
5K 

01000 
ARSENIC 
AS.DISS 

UQ/L 

SK 
SK 
SK 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

tOOK 
100K 
600 

01056 
HANQNESE 
NN.DISS 

UG/L 

180 
200 
- SOK 

01145 
SELENIUH 
BE,DISS 

UQ/L 

SK 
SK 
SK 

01005 
BARIUH 

BA.DISS 
UO/L 

100K 
100K 
tOOK 

01060 
HOLV 

IW.OISS 
UG/L 

100K 
100K 
tOOK 

71900 
HERCURV 
NQ.TOTAL 

UQ/L 

.SK 

.SK 

.SK 

01010 
BERYLIUH 
SE.DISS 

UQ/L 

tOOK 
100K 
tOOK 

01065 
HICKEL 

NI.DISS 
UQ/L 

100K 
100K 
tOOK 

31616 
FEC COLI 
HFH-FCBR 
/100HL 

IJ 

01020 
BORON 
•,0188 
UO/L 

100K 
100K 
100K 

01140 
SILICON 
81,0108 

UQ/L 

0400 
esoo 
6900 



to 

URQ120.026049 URQ120028049 
36 41 55.0 105 28 48.0 5 
RED RIVER ABOVE HOLVCORPS BOUNDARY 
aSOSS NEH HEXICO TAOS 
HESTERN QULF 120900 
UPPER RIO QRANDE ABOVE THE PECOS RIVER 
21NHEX 881217 13020101 
OOOO FEET DEPTH 2490 TERS ELEVATION 

/TVPA/AHBNT/STREAH/BIO 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

92/02/26 1290 HATER 
92/09/29 1209 HATER 
92/04/29 1149 HATER 
92/09/27 1219 HATER 
92/09/30 1209 HATER 
92/07/29 1200 HATER 
92/09/29 1149 HATER 
92/09/30 1019 HATER 
92/10/28 090S HATER 
92/11/24 1199 HATER 
92/12/16 1129 HATER 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

92/02/29 1230 WATER 
92/09/2S 1205 HATER 
92/04/29 1149 HATER 
92/09/27 1219 HATER 
92/09/90 1209 HATER 
92/07/29 1200 HATER 
92/08/28 1149 HATER 
92/08/30 1019 HATER 
92/10/28 0909 HATER 
92/11/24 1199 HATER 
92/12/16 1129 HATER 

;HK 
1 14 
0:i»TH 
CT) 

SIK 
OR 

DLI'TH 
«»T) 

00010 
WATER 
TEHP 
CENT 

2.1 
9.0 
7,2 
8,9 
11.0 
12.0 
12.0 
9,9 
9.9 
.1 
.2 

00809 
ORO N 
N 

HQ/L 

.23 

.00 

.40 

.29C 

.OOC 

.260 

.21C 

.OOC 

.000 
,02C 
,000 

21H 

00089 
CNDUCTVY 
AT 250 

HICROHHO 

217 
242 
133 
149 
164 
227 
204 
266 
255 
255 
226 

00600 
TOTAL N 

N 
HG/L 

.73 

.48 
,82 
.48C 
,33C 
.450 
.67C 
.350 
,930 
.91C 
,9tC 

BOUT 

00300 
DO 

HG/L 

10,1 
9,9 
9,9 
9.8 
8.4 
8.9 
8.0 
9.8 
8.7 
10.9 
10.6 

00612 
UN-IONZD 
NH9-N 
HQ/L 

.002 
,001 
.000 
.001 
,001 
.004 
.007 
,001 
,000 
.000 
.000 

00400 
PH 

SU 

B.O 
7.7 
7.5 
7.7 
7.7 
B.I 
8.1 
7.6 
7.9 
7.9 
7.9 

70900 
RESIDUE 
DISS-160 
C HG/L 

232 
230 
108 
118 
118 
146 
149 
190 
199 
249 
204 

62079 
TURBIDTY 

LAB 
HTU 

4 
14 
87 
13 
4 
4 
6 
4 
1 
6 
9 

00530 
RESIDUE 
TOT HFLT 
HQ/L 

0 
20 

209 
16 
7 
6 
9 
8 
8 
8 
8 

00669 
PHOS-TOT 

HQ/L P 

.03 

.09 

.41 
,01 
,02 
,02 
.01 
,01 
.01 
.02 
.02 

00919 
CALCIUH 
CA.DISS 

HQ/L 

SO.O 
41.0 
21.0 
20.0 
26.0 
34.0 
37.0 
41.0 
39.0 
42.0 
40.0 

00930 
H02tN03 
N-TOTAL 
HQ/L 

.29 

.39 

.12 

.10 

.23 

.04K 

.19 

.29 

.23 

.36 

.41 

00929 
HQNSIUH 
HQ.DISS 

HG/L 

10.0 
10.0 
4.0 
4.0 
S.O 
7.0 
7.0 
9.0 
9.0 
to.o 
10.0 

00610 
NH9*NH4-
N TOTAL 
HQ/L 

.21 
,10K 
,10K 
,10K 
,10K 
.15 
.27 
.10K 
,IOK 
.13 
.tOK 

00939 
PTSSIUH 
K.DIBB 
HQ/L 

2.0 
2.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 

00840 
T INORO. 
NITROQEN 
HQ/L N 

.90 

.46 

.22 
,20C 
.93C 
,190 
,460 
.39C 
,33C 
.490 
.910 

00930 
SODIUH 

NA.DISS 
HG/L 

6.0 
6.0 
9.0 
2.0^ 
9.0 
4.0 
4.0 
9.0 
9.0 
7.0 
6.0 

00929 
TOT KJEL 

H 
HO/L 

.44 

.10K 

.90 
,99 
,10K 
.41 
.40 
.10K 
,10K 
,19 
.10K 

00900 
TOT HARD 
CAC09 
HQ/L 

166,0 
144.0 
68,0 
66,0 
86,0 
114.0 
121.0 
199.0 
194,0 
146,0 
141.0 



M 

o 

STORET RETRIEVAL DATE 93/04/23 
URG120.02B049 URai2002B045 
98 41 99,0 109 26 46,0 9 
RED RIVER ABOVE HOLVCORPS BOUNDARY 
3909S NEH HEXICO TAOS 
WESTERN GULF 120900 
UPPER RIO ORANDE ABOVE THE PECOS RIVER 
21NHEX 881217 19020101 
OOOO FEET DEPTH 2490 HETERS ELEVATION 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

PGH=RET PAQE: 

/TVPA/AHBNT/STREAH/BIO 

82/02/26 
92/09/29 
92/04/29 
92/09/27 
92/09/30 
92/07/29 
92/09/26 
92/09/30 
92/10/29 
92/11/24 
92/12/19 

1230 
1209 
1149 
121S 
120S 
1200 
1149 
1019 
0909 
11SS 
1125 

WATER 
NATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

BHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY NEDIUN (FT) 

92/02/26 1230 WATER 
92/09/29 1209 WATER 
92/04/29 1149 HATER 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY NEDIUN (FT) 

92/02/29 1230 WATER 
92/09/29 1209 HATER 
92/04/29 1149 HATER 

00410 
T ALK 
CACOS 
HQ/L 

91,6 
94.0 
41,9 
91,8 
44.B 
93.6 
99.1 
98.6 
99.0 
90.8 
91.8 

01029 
CADHIUH 
00,0103 
UQ/L 

IK 
IK 
IK 

01075 
SILVER 
AQ.DISS 
UO/L 

100K 
100K 
100K 

21H 

00440 
HCOS ION 

NCOS 
HQ/L 

89.0 
97,0 
90,0 
63.2 
94,7 
6S,4 
72.1 
70,3 
67,1 
62,0 
63,2 

01030 
CHROHIUH 
CR.DISS 

UO/L 

SK 
SK 
SK 

01080 
STRONTUH 
SR.DISS 
UO/L 

300 
900 
100 

BOUT 

00846 
SULFATE 
S04-DI8S 
HQ/L 

104,0 
02.0 
27.2 
25.0 
34.2 
93.4 
91.8 
81.6 
80.9 
109.0 
102,0 

01039 
COBALT 
CO.DISS 

UQ/L 

BOK 
90K 
90K 

01100 
TIN 

SN.DISS 
UO/L 

100K 
100K 
100K 

00940 
CHLORIDE 

TOTAL 
HQ/L 

8 
7 
9K 
9K 
9K 
9K 
9K 
9K 
9K 
9 
9K 

01040 
COPPER 
CU.DISS 

UQ/L 

100K 
100K 
100K 

01089 
VANADIUH 
V.DI9S 
UO/L 

100K 
100K 
100K 

00680 
T ORG C 

C 
HG/L 

S.OK 
5.0 
S.OK 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
l.OK 

01046 
IRON 

FE.DISS 
UG/L 

100K 
400 
100K 

01090 
ZINC 

ZN.DISS 
UO/L 

100K 
100K 
tOOK 

01109 
Alualnua 
At Total 
UQ/L 

1300 
1700 
6600 

01049 
LEAD 

PB.DISS 
UQ/L 

SK 
SK 
SK 

01000 
ARSENIC 
AS.DISS 
UO/L 

SK 
SK 
SK 

01106 
ALUHINUH 
AL.DISS 
UQ/L 

100K 
100K 

too 

01056 
HANQNESE 
HN.DISS 

UQ/L 

240 
300 
SOK 

01145 
SELENIUH 
SE.DISS 

UO/L 

SK 
SK 
SK 

0100S 
BARIUH 
BA.DISS 
UO/L 

tOOK 
100K 
lOOK 

01060 
HOLV 

HO.DISS 
UQ/L 

100K 
100K 
100K 

71800 
HERCURY 
HQ.TOTAL 

UO/L 

,SK 
.SK 
,9K 

01010 
BERVLIUH 
SE.DISS 
UQ/L 

tOOK 
100K 
tOON 

01065 
NICKEL 

NI.DISS 
UQ/L 

100K 
tOOK 
100K 

31616 
FEC COLI 
HFH-FCBR 
/100HL 

01020 
BORON 
•.DISS 
UO/L 

100K 
100K 
100N 

01140 
SILICON 
81,0188 

UO/L 

8400 
8500 
5800 



STORET RETRIEVAL DATE 83/04/23 
HRa24 URQI20028025 08265000 

36 42 12.0 105 34 04,0 4 
LOWER RED RIVER AT UaOS GAGE 
350SS NEH HEXICO TAOS 

120991 

PQHsRET 

21NHEX 
0003 FEET DEPTH 

13020101028 0001,250 OH 
/TYPA/AMBNT/OTREAH/BIO 

PAQE: 

to 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/28 
82/03/25 
82/04/28 
92/09/27 
92/08/30 
92/07/20 
92/09/29 
92/09/30 
92/10/28 
92/11/24 
92/12/16 

1300 
1220 
1200 
1299 
1229 
1290 
1209 
1040 
0920 
1219 
1155 

HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO OAV HEDIUH (FT) 

92/02/20 
62/09/29 
92/04/29 
92/09/27 
82/00/90 
82/07/29 
92/09/29 
92/09/80 
92/10/29 
92/11/24 
92/12/19 

1300 
1220 
1200 
1239 
1229 
1290 
1209 
1040 
0920 
1219 
1199 

HATER 
WATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

00010 
WATER 
TEHP 
CENT 

3,1 
7,6 
9.0 
8,9 
11.8 
12,9 
19.9 
7.2 
9,9 
,9 
,9 

00609 
ORQ N 
H 

HO/L 

.00 

.00 

.99 

.21C 

.09C 

.OIC 

.OOC 

.06C 

.OOC 

.OOC 

.000 

0009S 
CNDUCTVY 
AT 290 

HICROHHO 

272 
822 
176 
188 
218 
299 
26B 
971 
9SS 
949 
959 

00900 
TOTAL H 

H 
HO/L 

.99 

.S2 

.59 

.490 

.900 

.930 

.950 

.BSC 

.SOC 

.esc 

.760 

00300 
00 

HQ/L 

10.2 
0,1 
9.4 
8.8 
6,8 
7,9 
7,7 
9,1 
9.2 
10.1 
10.4 

00012 
UH-IONZD 
HH9-N 
HQ/L 

• ,000 
.000 
,000 
,000 
.000 
,002 
.002 
.000 
.000 
.000 
,000 

00400 
PH 

SU 

7.4 
6.9 
7.1 
7,4 
6.6 
7.7 
7.8 
7.1 
7.1 
6.6 
7.0 

70300 
RESIDUE 
DIS8-1B0 
C HQ/L 

283 
922 
142 
148 
160 
186 
166 
296 
280 
933 
340 

92079 
TURBIOTV 
LAB 

NTU 

12 
22 
78 
18 
6 
9 
11 
7 
6 
IS 
11 

00530 
RESIDUE 
TOT NFLT 
NQ/L 

29 
49 
1S8 
20 
12 
4 
3K 
13 
18 
33 
24 

00885 
PHOS-TOT 

MQ/L P 

,04 
,10 
.24 
.19 
.02 
.01 
.04 
.01 
.01 
.02 
.19 

00915 
CALCIUH 
CA.DISS 
NQ/L 

49.0 
97.0 
34.0 
97.0 
83.0 
49.0 
46.0 
49.0 
56.0 
61.0 
61.0 

00630 
N02IN03 
N-TOTAL 
NG/L 

.41 

.42 

.14 
,17 
,30 
,39 
,29 
,49 
.40 
.99 
.66 

00929 
MGNSIUN 
HQ.DISS 

HQ/L 

12.0 
16.0 
6.0 
5.0 
7.0 
9.0 
B.O 
11.0 
13.0 
15.0 
14.0 

00610 
HH3«NH4-
N TOTAL 
HQ/L 

.13 
,10K 
,10K 
,10K 
,11 
,17 
,10K 
,11 
.10K 
,10K 
.10K 

00939 
PTSSIUH 
K.OISS 
HQ/L 

2.0 
1.0 
1,0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 

00840 
T INORO. 
NITROOEH 
HQ/L H 

.56 

.52 
,24 
.2TC 
.410 
.92C 

. .390 
.99C 
.900 
.690 
.790 

00990 
SODIUH 

NA.DISS 
HQ/L 

8.0 
B.O 
8.0 
9.0 
4.0 
9.0 
4.0 
6,0 
6.0 
7.0 
7.0 

00629 
TOT KJfL 

N 
NQ/L 

.19 

.10K 

.49 

.91 

.20 

.18 

.10 
,17 
,10K 
,10K 
,10K 

00900 
TOT HARD 
CAC09 
HO/L 

299.0 
208.0 
110.0 
119.0 
111.0 
199.0 
192.0 
168,0 
199,0 
214.0 
210,0 



^9 
to 

BTORET RETRIEVAL DATE 99/04/29 
HRa24 URQI20028029 09269000 
36 42 12.0 105 34 04.0 4 
LOWER RED RIVER AT USDS QAQE 
35055 HEH HEXICO TAOS 

120991 

PQHsRET PAQE: 

/TVPA/AHBNT/STREAH/BIO 
2tNHEX 
0009 FEET DEPTH 

DATE TIHE 
FROH OP 
TO DAY HEOIUM 

92/02/28 1300 HATER 
92/09/29 1220 HATER 
92/04/29 1200 HATER 
92/05/27 1295 HATER 
92/09/90 1229 HATER 
92/07/20 1290 HATER 
92/09/26 1209 HATER 
92/09/30 1040 WATER 
82/10/28 0920 WATER 
92/11/24 1219 WATER 
92/12/18 1195 WATER 

OATE TIHE 
FROH OF 
TO DAV HEDIUH 

92/02/20 1300 WATER 
92/09/29 1220 HATER 
92/04/28 1200 HATER 

OATE TIHE 
FROH OP 
TO DAV HEDIUH 

92/02/28 1900 WATER 
82/09/29 1220 HATER 
92/04/29 1200 WATER 
93/01/27 0999 HATER 

1 

SHK 
OR 
DEPTH 
(FT) 

BHK 
OR 

DEPTH 
(FT) 

BHK 
OR 
OEPTN 
(FT) 

3020101028 

00410 
T ALK 
CACOS 
NQ/L 

30,8 
18,4 
28,6 
43.4 
49.4 
48.6 
48,8 
42,9 
94,9 
21.9 
24.0 

01029 
CADHIUN 
CD,DISS 
UQ/L 

1 

0001.290 ON 

00440 
NC09 lOH 

HC09 
HO/L 

97,3 
22.4 
98.1 
92.9 
99.4 
98.3 
80.7 
91.9 
49.0 
26.6 
29.6 

01090 
CHROMIUH 
CR.DISS 

UQ/L 

'" 
3 * 9K 
IK 

01079 
SILVER 

AO.DISS 
UQ/L 

100K 
100K 
100K 

9K 

01080 
STRONTUH 
SR.DISS 

UQ/L 

900 
900 
200 

00946 
OULFATI 
804-0188 
NQ/L 

188.0 
179.0 
98,2 
48,2 
87.7 
88.8 
84.9 

142.0 
102.0 
209.0 
208.0 

01089 
COBALT 
CO.DISS 

UO/L 

SOK 
90K 
BOK 

01100 
TIN 

SN.DISS 
UQ/L 

100 
100K 
100K 

00940 
CHLORIDE 

TOTAL 
HQ/L 

8 
7 
9K 
9K 
9K 
9K 
9K 
9K 
8 
7 
9 

01040 
COPPER 
CU.DISS 

UO/L 

100K 
100K 
100K 

01089 
VANADIUH 
V.DIBS 
UQ/L 

100K 
100K 
100K 

00680 
T ORG C 

C 
HQ/L 

9.OK 
4.0 
9.OK 
1.0 
2,0 
2.0 
2. OK 
1.0 
l.OK 
1.0 

01046 
IRON 

FE.DISS 
UQ/L 

100K 
200 
100K 

01090 
ZINC 

ZN.DISS 
UQ/L 

900 * 
600 * 
100K 

01109 
ALUHINUH 
Al Total 
UQ/L 

5200 
9000 

01049 
LEAD 

PB.DISS 
UG/L 

9K 
9K 
SK 

01000 
ARBENIC 
AS.DISS 
UQ/L 

* 9K 
* 9K 

9K 

01100 
ALUHINUH 
AL.DISS 
UQ/L 

100K 
100K 
100K 

01096 
HANaNE9E 
HN.DISS 

UQ/L 

1600 
3000 
760 

01149 
SELENIUH 
SE.DISS 

UO/L 

SK 
SK 
SK 

0100S 
BARIUH 
•A,DISS 
UO/L 

100K 
100K 
100K 

01080 
HOLV 

HO.DISS 
UO/L 

100K 
100K 
lOOK 

71900 
HERCURY 
NQ.TOTAL 
UO/L 

.SK 

.SK 

.SK 

01010 
BERYLIUM 
BE,DISS 
UQ/L 

100K 
100K 
100K 

010BS 
HICKEL 

NI.DISS 
UG/L 

100K 
100K 
100K 

91618 
FEC COLI 
MFH-FCBR 
/100HL 

IK 

01020 
BORON 
•.DISS 
UQ/L 

100K 
100K 
100K 

01140 
SILICON 
SI.0188 

UO/L 

8400 
8800 
9900 



STORET RETRIEVAL OATE 93/04/23 PQHsRET 
NR025 URQ12002B01S 0B2BBS00 
36 41 39.0 109 SO 42,0 4 

RED RIVER AT HWY 8 BRIDOE 
9S099 NEW HEXICO TAOS 

NEW HEXICO 120900 
WESTERN QULF RIO QRANDE 
21NHEX 800807 19020101027 0006,160 ON 
0009 FEET DEPTH 

/TVPA/AHBNT/STREAH/BIO 

PAQE: 

to 
ta 

BHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAV HEDIUH (FT) 

92/02/26 
92/09/29 
92/04/29 
92/09/27 
92/06/30 
92/07/20 
92/09/20 
92/09/30 
92/10/28 
92/11/24 
92/12/10 

1329 
1240 
1219 
1290 
1240 
1240 
1229 
1100 
0999 
1249 
1219 

HATER 
HATER 
WATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

SHK 
DATE TIHE OR 
FROH OF DEPTH 

TO OAV NEOZUH (FT) 

B2/02/2B 
•2/09/29 
92/04/20 
92/09/27 
92/06/30 
92/07/29 
92/09/28 
82/08/90 
82/10/20 
92/11/24 
82/12/16 

1829 
1240 
1219 
1290 
1240 
1240 
1229 
1100 
0899 
1249 
1219 

WATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 
HATER 

00010 
WATER 
TEHP 
CEHT 

3,9 
7.8 
8.8 
8.0 
12.8 
18.9 
14,9 
0.3 
0.9 
2.9 
.3 

00809 
ORQ H 
N 

HO/L 

.00 

.00 

.38 

.2SC 

.09C 

.OOC 

.OOC 

.02C 

.OOC 

.OOC 

.OOC 

0009S 
CNDUCTVY 
AT 2SC 

HICROHHO 

257 
289 
179 
197 
235 
320 
294 
850 
994 
337 
352 

00600 
TOTAL H 

H 
HO/L 

.53 

.42 

.62 
,53C 
.44C 
.41C 
.SIC 
.46C 
.44C 
.45C 

.ssc 

00800 
DO 

HQ/L 

10.2 
8,2 
8,9 
9,9 
7,7 
7,1 
7.9 
B.8 
B.B 
10,0 
10.2 

00612 
UN-IONZD 
NN9-N 
HO/L 

.001 
. .000 
.000 
.000 
.000 
.001 
.001 
.000 
.000 
.000 
.000 

00400 
PH 

SU 

7,9 
7.1 
7,3 
7.9 
6.7 
7.6 
7.7 
7.3 
7.3 
7.0 
7.2 

70300 
RESIDUE 
0188-180 
C HO/L 

164 
270 
129 
148 
180 
217 
207 
260 
280 
288 
296 

82079 
TURBIOTV 
LAB 

NTU 

11 
29 
80 
18 
S 
4 
11 
6 
6 
8 
7 

00930 
REBIDUE 
TOT NFLT 
HG/L 

22 
41 
1SS 
48 
to 
10 
10 
17 
12 
16 
IS 

00669 
PHOS-TOT 

HQ/L P 

.02 
,0S 
.37 
.04 
.02 
.OIK 
.02 
.OIK 
.01 
,02 
.01 

00915 
CALCIUH 
CA.DISS 
NG/L 

54.0 
47.0 
84.0 
27.0 
35.0 
47.0 
46.0 
48.0 
SS.O 
45.0 
SS.O 

00690 
N02aN03 
N-TOTAL 
HQ/L 

,34 
,32 
.19 
.19 
.29 
.91 
,21 
,92 
.34 
,35 
.43 

0092S 
HQNSIUH 
HQ.OIBS 
HQ/L 

11.0 
12.0 
6.0 
9.0 
7.0 
9.0 
9.0 
12.0 
12.0 
10.0 
12.0 

00810 
NH9*tW4-
N TOTAL 
NG/L 

,16 
.10K 
.10K 
.10K 
.tOK 
.10K 
.10K 
.12 
.tOK 
,tOK 
.10K 

00939 
PTSSIUH 
R.DISB 
HO/L 

1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
i.O 
2.0 
2.0 
2.0 . 

00B40 
T IHORO, 
NITROQEN 
HQ/L N 

.99 

.42 

.26 

.280 
,990 
,41C 
.91C 
,44C 
,44C 
.49C 
,990 

00090 
SOOIUH 
NA.OISS 
MQ/L 

8,0 
8.0 
4.0 
9.0 
4.0 
9,0 
9.0 
8.0 
8.0 
6.0 
6.0 

00029 
TOT KJEL 

N 
HO/L 

.18 

.10X 

.48 

.85 
,19 
,10K 
,10K 
.14 
.tOK 
.tOK 
.10K 

00800 
TOT HARD 
CACOS 
MO/L 

180.0 
167,0 
294.0 
88,0 
118.0 
194,0 
197,0 

187,0 
194,0 
187,0 



BTORET RETRIEVAL OATE 99/04/29 PCHsRET 
HR029 UR0120029019 08286900 
39 41 39.0 109 38 42.0 4 

RED RIVER AT HWY 9 BRIDOE 
9S0SS HEH HEXICO TAOS 

NEW HEXICO 120900 
HESTERH QULF RIO GRANDE 
21NNEX 800807 19020101027 0006.160 OH 
0009 FEET DEPTH 

PAGE: 

/TYPA/AHBNT/STREAH/BIO 

BHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEOIUM (FT) 

t-» 
to 
lU 

•2/02/26 
92/09/29 
•2/04/29 
92/09/27 
92/09/90 
92/07/29 
92/09/28 
82/06/90 
62/10/2B 
62/11/24 
92/12/16 

1929 HATER 
1240 HATER 
1219 HATER 
1290 HATER 
1240 HATER 
1240 HATER 
1229 HATER 
1100 HATER 
0999 HATER 
1249 HATER 
1219 HATER 

BHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAY HEDIUH (FT) 

92/02/28 1929 WATER 
92/09/29 1240 WATER 
92/04/29 1215 HATER 

SHK 
DATE TIHE OR 
FROH OF DEPTH 
TO DAV HEDIUH (FT) 

92/02/26 1325 HATER 
92/09/29 1240 HATER 
92/04/29 1219 HATER 
93/01/27 0949 HATER 

00410 
T ALK 
CAC09 
HQ/L 

28,8 
24,2 
91.2 
49,2 
48.4 
99,4 
49,a 
41.4 
40.1 
99,8 
28,4 

01029 
CADHIUH 
CO.OIBS 
UQ/L 

1 
2 
IK 

01079 
SILVER 

AQ.DISS 
UQ/L 

100K 
100K 
100K 

00440 
HCOS lOH 

HC03 
HQ/L 

99.1 
29.9 
98.1 
99.1 
SB.O 
87.8 
80.7 
49,8 
48,8 
41.5 
94.7 

01030 
CHROMIUH 
CR.OIBB 

UO/L 

9K 
* 9K 

SK 

01090 
STRONTUH 
SR.OISS 
UQ/L 

300 
300 
200 

00848 
SULFATE 
804-DISS 
HQ/L 

148,0 
148.0 
95,6 
51.2 
71.8 
89,7 
•8,8 
149.0 
199,0 
197.0 
172.0 

01039 
COBALT 
CO.OIBS 

UG/L 

BOK 
90K 
90K 

01100 
TIN 

SN.DISS 
UQ/L 

100K 
100K 
100K 

00940 
CHLORIDE 

TOTAL 
HO/L 

8 
7 
SK 
9 
9K 
9K 
9K 
9K 
9K 
8 
9K 

01040 
COPPER 
CU.DISS 

UQ/L 

100K 
100K 
100K 

01089 
VANADIUH 
V.DISS 
UQ/L 

tOOK 
100K 
100K 

00880 
T ORQ C 

C 
HQ/L 

S.OK 
4.0 
S.OK 
1.0 
l.OK 
1.0 
2.OK 
l.OK 
1.0 
1,0 

01046 
IRON 

FE.DISS 
UQ/L 

100K 
100K 
tOOK 

01090 
ZINC / 

tH.OISS 1 
UQ/L 

300* J 
400 
tOOK 

01105 
ALUHINUH 
Al Total 
UQ/L 

4600 
7300 
7700 

0104B 
LEAD 

PB.DISS 
UG/L 

SK 
SK 
SK 

01000 
DRSENIC 
Its.DISS 
UG/L 

; SK 
SK 
SK 

01100 
ALUHINUH 
AL.OIOS 
UQ/L 

tOOK 
tOOK 
tOOK 

01058 
HANQNESE 
HN.DISS 

UQ/L 

1300 
2100 
580 

01145 
SELENIUH 
SE.DISS 

UQ/L 

SK 
SK 
SK 

0100S 
BARIUH 

BA.DISS 
UQ/L 

100K 
tOOK 
100K 

01060 
HOLV 

HO.DISS 
UQ/L 

100K 
100K 
100K 

71900 
HERCURV 
HQ,TOTAL 
UG/L 

.9K 

.SK 

.5K 

01010 
BERYLIUM 
SE.DISS 
UQ/L 

100K 
100K 
100K 

01099 
NICKEL 

NI.DIBB 
UQ/L 

tOOK 
tOOK 
lOOK 

31618 
FEC COLI 
HFH-FCBR 
/tOOHL 

01020 
BORON 
B.OIBO 
UQ/L 

100K 
100K 
100K 

01140 
8ILIC0N 
BI.OIBB 
UO/L 

9900 
9900 
9200 

9J 



to 
Ul 

STORET RETRIEVAL DATE 83/04/29 PQHsRET 
HRa27 URQI19027910 09266820 
36 40 49.0 109 39 20.0 4 
RED RIVER OELOH FISH HATCHERY 
99059 HEH HEXICO TAOS 
HEBTERN QULF 120800 
UPPER RIO QRANOE ABOVE PECOS RIVER 
21NNEX 090427 19020101027 0009.940 OH 
OOOO FEET DEPTH 

PAQE: 

/TYPA/AMgNT/STREAH/BIO 

OATE 
FROH 
TO 

TIHE 
OF 
OAV HEOIUM 

OHK 
OR 
DEPTH 
(FT) 

92/02/28 1400 HATER 
02/02/28 1400 QC Rapllcata 

•2/03/29 1300 HATER 

92/09/29 1900 QC rapllcata 
92/04/28 1239 HATER 

92/04/29 1289 QC Rapllcata 
92/09/27 1900 HATER 

92/09/27 1300 QC Rapllcata 
92/09/90 1300 HATER 
92/07/29 1900 HATER 

92/07/29 1900 QC Rapllcata 

92/00/28 1248 HATER 

82/08/28 1249 QC Rapllcata 

92/09/30 1180 WATER 
92/10/28 1000 HATER 

•2/10/28 1000 QC Rapllcata 

•2/11/24 1310 HATER 

•2/11/24 1310 QC Rapllcata 

•2/12/16 1230 HATER 
•2/12/16 1230 QC rapllcata 

00010 
WATER 
TEHP 
CENT 

O.O 

10,0 

10.3 

10,0 

14,1 
14,0 

19.0 

10.9 
8.9 

6,9 

4.7 

00099 
CNDUCTVY 
AT 290 

HICROHHO 

287 

255 

183 

215 

256 
820 

00900 
00 

MQ/L 

9.3 

0,8 

9,0 

0,8 

824 

887 
990 

912 

994 

8,1 
7.2 

7.8 

B.B 
8.7 

8,8 

10,1 

00400 
PH 

SU 

7,8 

7,3 

7,9 

7,9 

7,7 
7,9 

9,0 

7.8 
7.7 

7.3 

7.4 

82079 00669 
TURBIDTY PHOS-TOT 
LAB 

NTU HQ/L P 

8 .04 
,09 

14 

73 

20 

11 

.07 

.08 

.12 

.17 

.01 

.09 
,02 
,02 

,01 

,02 

,02 

.01 
,01 

.02 

.01 

.02 

.02 

.01 

00630 
N02aN09 
N-TOTAL 
HQ/L 

,92 
.32 

.39 

.88 
,18 

,14 
.18 

.18 

.29 

.99 

.33 

.21 

.22 

.31 

.30 

.ao 

.3t 

,31 

,44 
,39 

00610 
NN3«NH4-
N TOTAL 
HQ/L 

,21 
.10K 

00640 
T INORQ, 
NITROOEH 
HQ/L N 

.53 
.42 

.10K 

.21 

.10 

.10K 
,10K 

.10 

.11 

.15 

.17 

.13 

.13 

.21 

.10K 

.10 

. tOK 

,18 

,10K 
.tOK 

.4S 

.97 
,28 

.24 

.260 

.28 

.40C 
,SOC 

.50 

.340 

.35 

.S2C 
,40C 

,40 

,4tC 

.49 

,940 
,940 

00629 
TOT KJEL 

N 
MO/L 

.21 
.10K 

.10K 

.20 

.78 

.48 

.28 

.40 

.68 

.22 

.27 

.20 

.20 

.29 

.29 

.11 

.10K 

.23 

.10K 

.10K 

PAGE: 



HRa27 URQI19027910 09266820 
36 40 49.0 109 39 20.0 4 
RED RIVER BELOH PIBH HATCHERY 
95055 NEH NEXICO TAOS 
HEBTERN QULF 120800 
UPPER RIO GRANDE ABOVE PECOS RIVER 
21NHEX 850427 13020101027 0008,840 OH 

/TYPA/AHBNT/STREAH/BIO 

to 
Oi 

DATE TIHE 
FROH OF 
TO DAV HEDIUH 

BHK 
OR 

DEPTH 
(FT) 

92/02/20 1400 HATER 

92/02/20 1400 QC Rapllcata 

92/09/29 1300 HATER 

92/09/29 laoo QC Rapllcata 
92/04/20 1299 HATER 

92/04/29 1239 QC Rapllcata 

92/09/27 1300 WATER 

92/09/27 1300 QC Rapllcata 

92/06/30 1300 WATER 
92/07/28 1900 WATER 

92/07/29 1300 QC Rapllcata 
92/07/29 1900 
•2/06/28 1249 WATER 

82/0B/28 1249 QC Rapllcata 

92/09/30 1190 WATER 
92/10/20 1000 WATER 

92/10/29 1000 QC Rapllcata 

92/11/24 1810 WATER 

92/11/24 1910 QC Rapllcata 

02/12/19 1230 WATER 

92/12/19 1230 aC Rapllcata 

00809 
ORQ N 

N 
HO/L 

.00 

.00 

,00 

00800 
TOTAL N 

N 
HQ/L 

,53 

.42 

.45 

00812 70300 00530 00815 
UN-IONZD RESIDUE RESIDUE CALCIUH 
NH9-N OISS-180 TOT NFLT CA.DISS 

.08 
,66 

.38 

.tec 

.30 

.98C 

.070 

.20 

.07C 

.07 

.040 

.190 

,01 

,00C 

.05 

.OOC 

.OOC 

.63 

.82 

.82 

.440 

.63 

.880 

.970 

.70 

,41C 

.42 

,960 
.99C 

.41 

.410 

.94 

,54C 

.540 

HQ/L 

.000 

.001 

,000 

,001 
.001 

.001 

,001 

,001 

.001 

.004 

.004 

.004 

.004 

,002 
.001 

.001 

,000 

,002 

.000 

,000 

HQ/L 

290 

290 

284 

276 
190 

192 

140 

159 

202 
294 

232 

22B 

230 

274 
284 

284 

286 

284 

298 

288 

HG/L 

14 

19 

26 

27 
192 

135 

31 

29 

9 

7 

8 

19 

19 

9 

B 

8 

5 

5 

6 

6 

HQ/L 

45.0 

62,0 

48.0 

47.0 
28.0 

28.0 

27.0 

28.0 

38.0 
89.0 

50,0 

52.0 

52.0 

49.0 
59.0 

53.0 

48.0 

48.0 

51.0 

51.0 

00929 
HaN9IUH 
HQ.DISS 
HQ/L 

10.0 

11.0 

12.0 

12,0 
6,0 

6.0 

6,0 

6.0 

8.0 
10.0 

10.0 

10.0 

10.0 

11.0 
12,0 

12.0 

11.0 

11.0 

11.0 

11.0 

00895 
PTSSIUH 
K.DIBS 
HQ/L 

2.0 

2.0 

2.0 

2,0 
1,0 

1,0 

1.0 

4,0 

6,0 
2,0 

2,0 

2,0 

2,0 

2,0 
2.0 

2.0 

2.0 

2.0 

2.0 

3.0 

00830 
SODIUN 

NA.DISS 
HQ/L 

14.0 

14.0 

14,0 

13.0 
S.O 

S.O 

5,0 

5,0 

7,0 
11.0 

11.0 

10.0 

10.0 

14.0 
14.0 

14.0 

15.0 

15.0 

15.0 

15.0 

00800 
TOT HARD 
CAC09 
HQ/L 

194.0 

200.0 

169,0 

167.0 
86,0 

89.0 

92.0 

•9.0 

130.0 
174.0 

166.0 

171.0 

171.0 

188,0 
182.0 

182.0 

169.0 

169.0 

179.0 

179,0 



HRQ27 URQI19027910 08266920 
RED RIVER BELOH FIBH HATCHERY 
35059 HEH HEXICO TAOS 
WESTERN QULF 120900 
UPPER RIO QRANDE ABOVE H'COS RIVER 

SHK 
OATE TIHE OR 
FROH OF EPTH 
TO DAY HEDIUH iFT) 

92/02/28 1400 WATER 

92/02/28 1400 QC Raplica • 

/TYPA/AHBNT/STREAH/BIO 

00410 00440 00846 
T ALK HCOS ION SULFATE 
CACOS HCOS S04-DIBS 
HQ/L HQ/L HG/L 

00840 00680 
CHLORIDE r ORG C 

TOTAL C 
HQ/L MQ/L 

50.0 

51,0 

81.0 

62,2 

137.0 

134,0 

7 

7 

01105 01106 01005 
ALUHINUH ALUHINUH BARIUH 
Al Total AL.DISS BA.DISS 
UQ/L UG/L UQ/L 

01010 01020 
BERVLIUH BORON 
SE.DISS B.DISS 

UG/L UQ/L 

3300 100K tOOK 100K 100K 

to 
-4 

92/09/25 1300 WATER 

•2/03/25 1300 QC Rapllcai t 
•2/03/25 1300 
•2/04/20 1235 WATER 
92/04/29 1239 QC Rap14c»:« 

92/09/27 1300 HATER 

92/09/27 1300 QC Rop11IC< .a 

92/08/30 1300 HATER 
92/07/29 1300 HATER 

92/07/29 1300 QC RapllcatJ 

92/09/29 1249 HATER 

92/08/26 1900 QC Rapltcat 

92/09/30 1190 WATER 
•2/10/28 1000 HATER 

92/10/28 1000 QC Rapltcat . 

92/11/24 1310 HATER 

92/11/24 1310 QC RapKcbt. 

92/12/10 1230 HATER 

92/t2/16 1230 QC Rapllcatk 

st.o 

50.2 

35.6 
35.6 

49.2 

49.4 

94.6 
65.8 

65.8 

60.6 

60.5 

62.6 
ST.5 

S7.5 

60.1 

60.0 

54.9 

57.3 

63.0 

81.2 

43.4 
43.4 

60.0 

60.3 

66.9 
60.9 

80.3 

74.0 

74.3 

79.3 
70.2 

70.2 

73.3 

73.6 

66.9 

69.9 

138.0 

137.0 

60.8 
81.2 

58.0 

59.0 

79.4 
104.0 

109.0 

124.0 

109.0 

133.0 
146.0 

148.0 

137.0 

137.0 

150,0 

151.0 

SK 
SK 

SK 

SK 

SK 

5K 

S.OK 

S.OK 

4.0 
8.0 

S.OK 

S.OK 

2.0 

t.o 

2.0 

2.0 

1.0 

2.0 
1.0 

1.0 

2.0 

t.OK 

t.OK 

t.OK 

340O 

4300 

4300 

6700 

tOOK 

tOOK 

tOOK 

200 

100K 

tOOK 

tOOK 

tOOK 

tOOK 

tOOK 

tOOK 

tOOK 

tOOK 

100K 

tOOK 

100K 



STORET RETRIEVAL DATE 93/04/23 PQHsRET 
HRQ27 URQI19027910 08266820 
38 40 49.0 109 39 20.0 4 
RED RIVER BELOW FISH HATCHERY 
39055 NEH HEXICO TAOS 
HESTERH QULF 120900 
UPPER RIO QRANDE ABOVE PECOS RIVER 
21NHEX B90427 13020101027 0003.340 ON 
OOOO FEET DEPTH 

/TYPA/AHBNT/STREAH/BIO 

PAGE: 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

92/02/20 1400 HATER 

SHK 
OR 

DEPTH 
(FT) 

92/02/20 1400 QC Rapllcata 

02/03/29 1300 WATER 

H" 92/03/29 1300 QC Rapllcata 
^ 92/04/29 1239 HATER 
00 

DATE TIHE 
FROH OF 
TO DAY HEDIUH 

92/02/28 1400 WATER 

SHK 
OR 

DEPTH 
(FT) 

92/02/26 1400 QC Rapllcata 

92/09/2S 1300 WATER 

•2/09/29 1300 QC Rapllcata 

92/04/20 1239 WATER 
93/01/27 1000 HATER 

93/07/29 1300 Hatar 

01029 
CADHIUH 
CO.DISS 
UG/L 

IK 

IK 

IK 

IK 
IK 

01079 
SILVER 

AQ.DISS 
UG/L 

100K 

tOOK 

100K 

tOOK 

100K 

3934B 
A-CHLRDN 
UG/L 

01030 
CHROMIUM 
CR.DISS 

UQ/L 

SK 

SK 

SK 

SK 
SK 

01080 
STRONTUN 
OR.DISS 

UQ/L 

300 

300 

300 

300 

200 

01035 
COBALT 
CO.DISS 
UQ/L 

SOK 

90K 

90K 

90K 
SOK 

01100 
TIN 

8N.DISS 
UQ/L 

100K 

100K 

100K 

100K 

100K 

01040 
COPPER 
CU.DISS 

UG/L 

100K 

100K 

tOOK 

100K 
tOOK 

01099 
VANADIUH 
V.DISS 
UO/L 

100K 

100K 

100K 

100K 

tOOK 

39910 11503 11504 
Q-CHLRDN RA-226* RA-226» 
UG/L RA 228 RA-228 

PC/L PC/L 
0,21 0,32 

01048 
IROH 

FE.DISS 
UG/L 

tOOK 

9K 

100K 

SK 
100K 

01090 
ZINC 

ZN.DISS 
UO/L 

lOOK 

too 

100 

too 

100K 

ERR 

01049 
LEAD 

PB.DISS 
UG/L 

SK 

9K 

SK 

01000 
ARSENIC 
AS.DISS 

UG/L 

SK 

5K 

SK 

5K 

5K 

010S6 
HANQNESE 
HN.DISS 

UQ/L 

630 

630 

1400 

1300 
540 

01145 
SELENIUH 
SE.DISS 

UQ/L 

9K 

SK 

SK 

SK 

SK 

01080 
HOLY 

HO.DISS 
UQ/L 

tOOK 

100K 

tOOK 

tOOK 
100K 

71900 
MERCURY 
HQ.TOTAL 

UG/L 

.SK 

.SK 

.SK 

.SK 

.SK 

01069 
NICKEL 

NI.DISS 
UQ/L 

tOOK 

100K 

tOOK 

100K 
100K 

31610 
FEC COLI 
MFH-FCBR 
/tOOHL 

IJ 

01140 
SILICON 
•1.0108 

UG/L 

8400 

8400 

8100 

7700 
9900 

93/09/30 1130 Hatar O.SOK O.SOK 



Table 15. Quantitative macroinvertebrate data collected at nine sites 
along the Red River, .•\pril, 1992. 

Taxa 

PLECOPreVK - stoneflies 
Amphmemurasp. 
Prostoia besametsa 
Zaoada so. 
Pteronarcellat)adia 
Pertodidae 
Cuttus aestivstiis 
Isogenoietessp. 
Kogotus mod^ tus 
Isopertasp. 
Swettsasp. 
Hesperoperta padfica 

1 

108 

6 
79 

6 
40 

EPHEMEROPTERA - mayflies 
Baetis insigniScans 
Baetis tricaudatus 
Rhhhrogena robusta 
Rhithrogena hageni 
Epeorus laigimanus 
Druneila grandis 
Drunella doddsi 
Ephemerella inermis 
Eptiemereila infrequ&ts 

420 

?55 
119 

23 
65 

284 

TRICHOPTERA - caddisflies 
RhyaoopMabruneaapx. 
Rhyacophila iranda 
Rhyacophila vaiuma 
FViyaa^jtUlavenuia 
G/ossosoma so. 
Hydropsyche y/enada 
Arctopsycne grandis 
Oligophletxxtes sp. 
Psychoroniasp. 
Brachyc&itrus americanus 
Micrasemasp. 

DIPTERA - true flies 
Dicranata sp. 
Hexaftvnasp. A 
Tipula sp. 
Blephariceridae 
Simuliidae 
D/amesa sp. 
EuidefterieUasp. 
Tvetiiia sp. 
Chriootopus sp. 
/Vf/crc7fefidS^pessp. 
Atherixpachypus 
CheHferasp. 
Hemerodromia sp. 

187 
6 

34 
28 

17 
714 

11 
6 
6 

17 
6 

51 
23 
11 

6 

6 
6 

Above 
B i t t e r 
Creek * 

96 

11 

17 

45 
11 

249 

147 
352 

23 
17 
51 

471 

45^ 

210 
941 

108 
23 

23 
- • 

17 
17 
17 
6 

11 

17 

6 

2 

6 
Z I 
6 

34 

79 

289 

187 
301 

11 
28 

176 
130 

6 

11 
102 
777 

153 

11 

11 

11 
102 

6 
11 
6 

6 

Station 
3 

11 

11 
11 

45 

57 
249 
28 

329 
40 

28 

51 
312 

516 

28 

17 
6 

11 

17 
6 

4 

5 
11 

45 

442 
91 

68 
28 
6 

6 

R 
O 

28 
102 

482 

57 

6 

6 

5 

17 

6 

176 

91 
108 

-

6 
0^2 

635 

68 
11 

11 

17 
6 

6 

17 
2fl 

6 
6 

403 
6 

6 

6 
6 

7 

6 

6 

17 

•164 

6 

23 

11 
23 

227 

17 
6 

23 
6 

8 

91 
r*. 

= 

266 
17 

6 
34 

28 

6 
11 
28 

403 

62 

66 
11 

119 
215 

* No Chemical data gathered ct this site 
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Table 15. continued 

COLEOPTERA - beetles 
/Vapussp, 6 
HelBrtimniuscorpulemus 159 136 34 62 11 6 40 

PLATYHELMINTHES - flatwonns 
Turt)eliana 40 6 

ARTHROPODA - other arttiropods 
HydracarinaA-mites 6 6 

NEMATOMORPHA - Gordian womis 
Gordius sp. 

Standing Crop (No./m*) 
Total Taxa 
CTQ 
CTQ 
BCI 
Diversity Index 

2765 3090 
31 29 
50 50 

45,6 45.3 
109.7 110.5 
3.64 3.45 

2551 
26 
50 

46.6 
107.3 
3.46 

1a^«i 
20 
50 

48.6 
102.8 
3.13 

6 

1407 
18 
50 

41.1 
113.5 
271 

1594 
13 
50 

51.7 
96.7 
241 

490 
10 
50 

46.2 
108.2 

1.18 

535 
13 
50 

50.1 
99.8 
243 

1423 
19 
50 

53.5 
93.5 
3.19 

130 



Tat>le 16. RAPID BIOASSESSMENT (PROTOCOL I I I ) OF UPPER RED RIVER, APRIL 10, 1992. 

STATIONS 
USPS 

B i t t a r 

( n 

M e t r i c 

Ca lcu la ted Value 

No. o f Taxa 
Standing Crop (n/H^) 2 , 
B i o t i c Index 

HBI 
BCI (CTQ^) 

% Oominant Taxa 
EPT Index 
Connunity Loss 
EPT/(Chironomids + EPT) 
Scraper / (C-F + Scrapers) 
Shredders /Tota l 

Percent o f Reference 

No. o f Taxa 
Standing Crop (9/H^) 
B i o t i c Index 

HBI 
BCI (CTQ^) 

% Oominant Taxa 
EPT Index 
Conmunity Loss 
EPT/(Chironomids + EPT) 
Scraper / (C-F + Scrapers) 
S h r e d d e r s A o t a l 

Score 

No. o f Taxa 
Standing Crop (U/M^) 
B i o t i c Index 

HBI 
BCI (CTQj) 

X Oominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids + EPT) 
Scraper / (C-F + Scrapers) 
Shredders /Tota l 

To ta l 
% o f Reference 

B i o l o g i c a l Cond i t i on 

1 
• faranoa) 

31 
765 

2.55 
46 
26 
20 

-
0.98 
0.98 
0.06 

100 
100 

100 
100 

26 
100 

-
-
-
-

6 
6 

6 
6 
4 
6 
6 
6 
6 
6 

58 
100 

Non-
Inpa i rad 

C r M k 

1 <—Had 

29 
3,090 

2.48 
45 
30 
17 

0.31 
0.98 
0.75 
0.02 

94 
112 

103 
102 
30 
85 

0.31 
100 

77 
33 

6 
6 

6 
6 
4 
4 
6 
6 
6 
2 

52 
90 

Non-
l a p a i r a d 

2 
n o f 
R1v«r—> 

26 
2,551 

2 . 
47 
30 
17 

0. 
0. 
0. 
0 . 

84 
92 

98 
98 
30 
85 

0. 
97 
77 

117 

6 
6 

6 
6 
4 
4 
6 
6 
6 
6 

56 
97 

Non-

i 
1 
1 
1 

1 

61 

42 
95 
75 
07 

42 

I npa i rad 

3 

20 
,835 

2 . 
49 
28 
13 
0. 
0 . 
0 . 
0 . 

65 
66 

119 
94 
28 
65 

0. 
100 

39 
50 

4 
6 

6 
6 
4 
0 
4 
6 
4 
4 

44 
76 

4 
1 
1 

HHTP 

14 

90 
98 
38 
03 

90 

S l i g h t l y 
Impa i red 

18 
1,407 

2 . 
44 
34 
13 

1 . 
0. 
0 . 
0. 

58 
51 

103 
105 

34 
65 

1 . 
97 
22 
67 

-

2 
6 

6 
6 
2 
0 
2 
6 
2 
6 

38 
66 

48 

17 
95 
22 
04 

17 

S l i g h t l y 
l a o a i r a d 

5 6 
; M B i y o o r p ; 
• 
1 < 

13 
1,594 

2.59 
52 
40 

8 
1.77 
0.94 
0.48 
0.07 

42 
58 

98 
88 
40 
40 

1.77 
96 
49 

117 

2 
6 

6 
6 
2 
0 
2 
6 
4 
6 

40 
69 

S l i g h t l y 
l a o a i r a d 

Eoo^*9^on 
—21 ; 22—> 

10 
490 

1.26 
46 
82 

6 
2.40 
0.99 
0.08 
0.04 

32 
18 

202 
100 

82 
30 

2.40 
101 

8 
67 

0 
0 

6 
6 
0 
0 
2 
6 
0 
6 

26 
45 

Hodara ta ly 
i D p a i r a d 

Habitat Condition 
% of Reference 
Habitat Category 

153 113 113 
74 74 

-" Supporting Supporting 
to to 

Partially Partially 
Supporting Supporting 

131 

92 103 92 92 
60 67 60 60 

Partially Partially Partially Partially 
Supporting Supporting Supporting Supporting 



Table 17. RAPID BIOASSESSMENT (PROTOCOL III) OF THE LOWER RED RIVER, APRIL 10, 1992. 

Metric 

Calculated Value 

No. of Taxa 
Standing Crop */V^ 
Biotic Index 

HBI 
BCI (CTQ^) 

% Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scrapers) 
Shredders/Total 

Percent of Reference 

No. of Taxa 
Standing Crop m/vr 
Biotic Index 

HBI 
BCI (CTQ^) 

% Dominant Taxa 
EPT Index 
Connunity Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scrapers) 
Shredders/Total 

Score 

No. of Taxa 
Standing Crop tf/M̂  
Biotic Index 

HBI 
BCI (CTQj) 

% Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scrapers) 
Shredders/Total 

Total 
X of Reference 

Biological Condition 

Habitat Condition 
X of Reference 

Habitat Category 

H0N14 
(reference) 

41 
4,833 

3.65 
51.5 
15 
23 
-
0.86 
0.99 
0.16 

100 
100 

100 
100 
15 
100 
-

100 
100 
100 

6 
6 

6 
6 
6 
6 
6 
6 
6 
6 

60 
100 

— 

126 
100 

-

STATIONS 

7 
(HRG25) 

13 
535 

2.60 
50 
42 
9 
2.46 
0.95 
0.02 
0.04 

32 
11 

140 
103 
42 
39 
2.46 

110 
2 
25 

0 
0 

6 
6 
0 
0 
2 
6 
0 
2 

22 
37 

Moderately 
Impai red 

92 
73 

Partially 
Supporting 

8 
(HRG27) 

19 
1,423 

3.30 
54 
28 
12 
1.58 
0.82 
0.07 
0.11 

46 
29 

111 
95 
28 
52 
1.58 
95 
7 
69 

-

2 
2 

6 
6 
4 
0 
2 
6 
0 
6 

34 
57 

Slightly 
Impai red 

98 
78 

Supporting 

132 



Table 18. RAPID BIOASSESSMENT (PROTOCOL III) OF THE LOWER RED RIVER, APRIL 10, 1992. 

Metric 

Calculated Value 

No. of Taxa 
Standing Crop «/M* 
Biotic Index 

HBI 
BCI (CTQ^) 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scrapers) 
Shredders/Total 

Percent of Reference 

No. of Taxa 
Standing Crop «/M̂  
Biotic Index 

HBI 
BCI (CTQ^) 

X Oominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scrapers) 
Shredders/Total 

Score 

No. of Taxa 
Standing Crop »/M̂  
Biotic Index 

HBI 
BCI (CTQ^) 

X Dominant Taxa 
EPT Index 
Community Loss 
EPT/(Chironomids + EPT) 
Scraper/(C-F + Scrapers) 
Shredders/Total 

Total 
X of Reference 

Biological Condition 

Habitat Condition 
X of Reference 

Habitat Category 

H0N18 
(reference) 

STATIONS 

7 
(HRG25) 

8 
(HRG27) 

38 
2,788 

2. 
57 
32 
18 
-
0. 
0. 
0. 

100 
100 

100 
100 
32 
100 
-

100 
100 
100 

6 
6 

6 
6 
2 
6 
6 
6 
6 
6 

56 
100 

-

114 
100 

-

36 

95 
14 
35 

13 
535 

2.60 
50 
42 
9 
2.46 
0.95 
0.02 
0.04 

34 
19 

91 
114 
42 
50 
2.46 

100 
14 
11 

0 
0 

6 
6 
0 
0 
2 
6 
0 
0 

20 
36 

Moderately 
Impaired 

92 
81 

Supporting 

19 
1,423 

3.30 
54 
28 
12 
1.32 
0.82 
0.07 
0.11 

50 
51 

72 
106 
28 
67 
1.32 

86 
50 
31 

2 
6 

4 
6 
4 
0 
4 
6 
4 
2 

38 
68 

Slightly 
Impaired 

98 
86 

Supporting 
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Red River Benthic Macroinvertebrates, April 1992 

3.500 

3,000 

CM" 

E 2,500 

Figure 10. Standing crop and taxa ricliness of benthic macroinvertebrate 
communities collected at nine sites on the Red River, Anril, 
1992. 



Red River Benthic Macroinvertebrates, April 1992 

cn 

X 

Station 
I'igurc 11, Henthic macroinvertebrate community qua lit/ as represented 

by two different biotic indexes.at nine diflerent sites on 
the Red River, April, 1992. 
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Flpurei 2. The relationship between habitat and biological condition. Red Rjver, New Mexico. 
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GOVERNOR 

State of New Mexico vv)^ *-
ENVIRONMENT DEPARTMENT 

Surface Water Quality Bureau 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

Telephone (505) 827-0187 
Fax (505) 827-0160 

3 u im 

Original Via Federal Express 
Copy via Telefax - (214) 665-7373 

July 25, 2000 

Mr. Oscar Ramirez, Jr. 
Acting Director 
Water Quality Protection Division (6WQ) 
U. S. Environmental Protection Agency 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Re: State Certification - Proposed NPDES Permit (NfM0022306) - Molycorp, Inc. 

Dear Mr. Ramirez: 

Enclosed, please find the state certification for the following proposed NPDES permit: 

Molycorp, Inc. - Pemiit Number NM0022306 

Comments are enclosed on separate sheets. 

Sincerely, 

PETER MAGGIORE 

SECRETARY 

PAULR.RITZMA 
DEPUTY SECRETARY 

James H. Davis, Ph.D. 
Bureau Chief 
Surface Water Quality Bureau 

cc: (w/enclosures) 
Mr. Benito Garcia, NMED District II, Santa Fe 
Ms. Evelyn Rosborough, USEPA (6WQ-CA) 
Ms. Marcy Leavitt, NMED GWQB 
Mr. David R. Shoemaker via Certified Mail (Z 434 828 532) 

General Manager 
Molycorp, Inc. 
P. O. Box 469 
Questa, NM 87556-0469 



Mr. Gregg Cooke, Regional Administrator 
Environmental Protection Agency 
1445 Ross Avenue 
Dallas, TX 75202-2733 Date: July 25,2000 

STATE CERTIFICATION 

RE: Molycorp, Inc.NPDES No. NM0022306 

Dear Mr. Cooke: 

The New Mexico Environment Department has examined the proposed NPDES pennit above. The following 
conditions are necessary to assure compliance with the applicable provisions ofthe Clean Water Act Sections 
208(e), 301, 302, 303, 306, and 307 and with appropriate requirements of State law. Compliance with the 
tenns and conditions ofthe permit and this certification will provide reasonable assurance that the pennitted 
activities will be conducted in a manner which will not violate applicable water quality standards, the water 
quality management plan or antidegradation policy. 

The State of New Mexico y -

(X) certifies that the discharge will comply with the applicable provisions of Sections 208(e), 301, 
302,303,306 and 307 ofthe Clean Water Act and with appropriate requirements of State law 

() certifies that the discharge will comply with the applicable provisions of Sections 208(e), 301, 
302,303,306 and 307 ofthe Clean Water Act and with appropriate requirements of State law 
upon inclusion ofthe following conditions in the permit (see attachments) 

() denies certification for the reasons stated in the attachment 

() waives its right to certify 

In order to meet the requirements of State law, including water quality standards and appropriate basin plan as 
may be amended by the water quality management plan, each ofthe conditions cited in the draft permit and 
the State certification shall not be made less stringent. 

The Department reserves the right to amend or revoke this certification if such action is necessary to ensure 
compliance with the State's water quality standards and water quality management plan. 

Please contact Glenn Saums, (505) 827-2827, if you have any questions concerning this certification. 
Comments and conditions pertaining to this draft permit are attached. 

Sincerely, 

James H. Davis, Ph.D. 
Bureau Chief 
Surface Water Quality Bureau 



Molycorp, Inc. 
State Certification ofthe NPDES Permit 

NMG022306 
July 25,2000 

Conditions of Certification 

There are no conditions of State certification. 

Comments that are not Conditions of Certification 

Comment #1 In the Fact Sheet, Part V., page 3, EPA included "secondary contact" in the 
list ofthe known uses ofthe receiving water(s). The list of "Designated Uses" for stream 
segment 2119 does not include "secondary contact" but does include "primary contact" 
(reference Subsection B of 20.6.1.2119 NMAC). 

Comment #2 In the Fact Sheet, Part V., page 3, the State Water Quality Standards are 
referred to as "Water Quality Standards for Interstate and Intrastate Streams in New Mexico." (20 
NMAC6.1, effective 2/15/00). The correct citation is "Standards for Interstate and Intrastate 
Surface Waters, 20.6.1 NMAC (2/23/2000)." 

Comment #3 The Fact Sheet, Part VIII.C (B)(should probably be 2.) b, page 11 states, 
"[tjechnology based limits and monitoring requirements at Outfalls 004 and 005 are not proposed to 
be changed in the reissued pennit." It appears, however that technology based limits for total 
cadmium, copper, zinc, lead, and mercury estabUshed in the previous permit have been changed in 
the reissued permit. 

Comment M The Fact Sheet, Part VIU.D, page 13 states, "[t]he water collected by the 
interception systems may be pre-treated as necessary to insure the integrity ofthe tailings pipeline 
and then pumped into the tailings pipeline and sent to the tailings ponds located west of Questa or 
pumped to the mine for use as process water." SWQB comments that vAale pretreatment, if 
performed, may be necessary to insure the integrity ofthe pipeline, it may also be necessitated for 
other reasons beyond pipeline protection, for example meeting other applicable regulatory 
requirements of State law. SWQB fiirther comments that introduction of such water collected by 
the interception systems into the tailings pipeline may require other state and/or federal approvals 
(e.g., the New Mexico Ground Water Discharge Permit pursuant to NM WQCC Regulations 20.6.2 
NMAC). 

Comment #5 The Fact Sheet, Part VIII.E.5.a, page 17 contains a quotation, "Surface waters of 
the State shall be fi«e of toxic substances attributable to point or non-point discharge in amounts, 
concentrations or combinations which are toxic to fish or other aquatic organisms;..." (NMWQS 
1102.F)." The Fact Sheet's quotation is firom outdated state water quality standards. The 
comparable revised and current version ofthe water quality standards reads "Surface waters ofthe 
State shall be fi«e of toxic pollutants attributable to discharges in amounts, concentrations or 
combinations which affect the propagation offish or which are toxic to fish or other aquatic 
organisms;..." (Subsection F of 20.6.1.1105 NMAC)." 
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Comment #6 The Fact Sheet, Part XII (should be XI since there does not appear to be a Part 
IX.), page 22 lists segment 2-119. This should be 2119. In addition, this part states,"... the 
proposed permit contains limitations and conditions at Outfalls 001 and 002 ... "The proposed 
permit contains limitations and conditions at Outfalls 001,002,004, and 005. 

Comment #7 The Proposed Permit, Part I. A., page 7 hsts "Total Mercury (* 1)" twice. NMED 
believes the second occurrence should be "Total Mercury (*2)." 

Comment #8 The Proposed Permit, Part II.A., page 1 lists two springs (13 and 39) to be 
captured in fi:ench drain seepage interception systems, and a ground water withdrawal well installed 
to capture others. The rational for determining which springs to collect is unclear, particularly in 
respect to Spring 39. As described in the Proposed Permit, this spring is defined "as the seepage 
zone located on the north side ofthe Red River approximately 500 feet downstream of Thimder 
Bridge." This is not a commonly used reference point, except perhaps by Molycorp. For clarity, a 
description relative to a more common landmark should be used. If S WQB's understanding ofthe 
location of this spring is correct (adjacent to the river below Goathill Gulch), SWQB knows of no 
significant spring in this location. 

Comment #9 The Proposed Permit, Part II.A, page 1 states, "[wjater from the well shall be 
pumped to the mine or mill for use in operations." SWQB notes pumping this water to the mine or 
mill for use in operations may require other state and/or federal approvals (e.g., the New Mexico 
(jTOund Water Discharge Pennit pursuant to NM WQCC Regulations 20.6.2 NMAC). 

Comment #10 The Proposed Permit, Part II.A, page 1 specifies seepage interception systems 
for Springs 13 and 39 "... shall consist of a 400 foot long fi^nch drain...." SWQB suggests 
qualifying the length ofthe drain as a minimum of 400 feet. 

Comment #11 The last sentence ofthe last paragraph in Part II, A ofthe Proposed Permit states 
"[t]his permit may be reopened if any significant discharge or seepage occurs." SWQB suggest 
EPA consider adding to the end ofthe sentence the phrase "... or if it is determined that existing 
seepage in other locations (e.g.. Cabin Springs, etc.) is hydrologically connected to mine 
operations." 

Comment #12 The Proposed Permit, Part II.H, page 7 states,"... or find seepage traceable to 
point source mine operations, this permit may be modified...." Although SWQB understands this 
statement to mean any seepage caused or impacted by mine operations, we suggest that EPA add 
the word "any", "additional," or other after find so that this statement is clearer. In addition, SWQB 
suggests that EPA replace the word "may" wdth "must" or "shall." 

Comment #13 In Section VIII.E.6 (page 20-21) ofthe Fact Sheet regarding Water Quality 
Screening for EPA Human Health Protection Bioaccumulation Criteria, EPA states: 

...the permitting sections will utilize the state assigned values for carcinogen risk 
factor and fish consumption rate. The EPA default assumptions for a ICf risk 
factor for carcinogens and a fish consumption rate of 6.5 g/day will be used in 
their absence. 
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SWQB notes that while the New Mexico Water Quality Control Commission (WQCC) has not 
specificzdly addressed the issue of surface water quality standards for human health or 
established a risk factor for purposes of NPDES permits, the WQCC has routinely utilized a 
different risk factor when addressing human health concems elsewhere. The first example is in 
the numeric criteria for "Domestic Water Supply" Standards for Interstate and Intrastate Surface 
Waters, [Subsection B of 20.6.1.3100 NMAC] which states in part: 

[sjurface waters ofthe State designated for use as domestic water supplies shall 
not contain substances in concentrations that create a lifetime cancer risk of more 
than one cancer per 100,000 [or 10"̂ ] exposed persons. 

The second example is in the WQCC's definition of "toxic pollutant" found in their Ground and 
Surface Water Protection Regulations [20.6.2.1101] which states in subsection TT: 

...fajny water contaminant or combination of water contaminants in the list below 
creating a lifetime risk of more than one cancer per 100,000 [or 10"̂ ] exposed persons is 
a toxic pollutant. 

Review of SWQB files on the issue also indicated that a January 25,1989 letter from Mr. Myron 
O. Knudson, Director ofthe EPA's Water Management Division requested the NMED's 
comments on what risk level (10"^ thru 10'̂ ) the Department would support in NPDES permits in 
New Mexico. In responses dated February 9 and 17,1989 (K. Sisneros to M. Knudson) the "one 
per 100,000 or 10'̂  risk level was supported for the same reason as stated above regarding the 
WQCC's definition of toxic pollutant in their regulations. 

According to instructions that accompany the 40 CFR 131.36 National Toxics Rule for human 
health criteria (footnote C ofthe table) the EPA's human health criteria number for arsenic 
utilized to evaluate this permit would change from 0.14 \ig/l to 1.4 ^ig/l at the 10"̂  risk level. 
Calculations by EPA in the Fact Sheet Appendices (page 10 step 4 EPA Human Health Criteria 
Screening) indicate that the "Potential In-stream Concentration" of 2.38 ng/l for arsenic would 
still exceed the revised criterion. Thus there would be no change in EPA's proposal to include 
monitoring in this permit as discussed fiirther in the EPA Fact Sheet Appendices (page 17). 
Based upon the above precedent supporting the use of a one per 100,000 or 10'̂  risk factor 
SWQB recommends that in the future EPA evaluate requirements for arsenic utilizing the 
revised criteria. 
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QUESTA MINE SITE 
EXPERT REPORT BY IAN P.G. HUTCHISON 

I, Ian P.G. Hutchison, Senior Vice President of TRC Environmental Solutions, Inc., have been 
retained to provide the following expert report in Amigos Bravos and New Mexico Citizens for 
Clean Air vs. Molycorp, Inc. (D.N.M. No. CIV 95-1497 [JP/DJS]). 

1.0 SUIVIMARY OF QUALIFICATIONS 

1.1 GENERAL QUALIFICATIONS 

• Senior Vice President of TRC Environmental Solutions, Inc., with 
general responsibilities for mining environmental, and Superfund 
remediation projects. 

• Over 25 years of experience in dealing with water quality issues at a large 
number of mining and industrial sites in the United States, Canada, South 
America and Africa. 

• Ph.D. in Civil Engineering and Graduate Diploma (M.S. equivalent) in 
Hydraulic and Soil Mechanics from the University of the Witwatersrand, 
South Africa, and a B.S. in Civil Engineering from the University of 
Cape Town, South Africa. 

• Experience on over 50 mining environmental projects throughout the 
United States, Canada, South America and Africa. 

• Registered Professional Engineer in eight states, including New Mexico. 

• Resume is provided in Attachment A. 

1.2 PUBLICATIONS 

• Senior editor and author of a textbook entided "Mine Waste Management" 
published in 1992, Lewis Publishers. 

• Other publications in the last 10 years include: 
Introduction to Evaluation, Design and Operation of Precious 
Metal Heap Leaching Projects, Editor and Author of Chapter on 
"Surface Water Balance," 1988. 
Management for Hazardous Waste Liability at Mining Sites. 
Colorado State University Symposium, January 1991. 
Summitville Mine - Remedial Altematives Identification and 
Evaluation. LP. Hutchison, Michael L. Leonard, Sr. and 
David P. Cameron. Summitville Fomm 95: A Forum held in 
Conjunction with Tailings and Mine 1995, Colorado State 
University, Fort Collins, Colorado, January 1995. 

TKC Environmer,ix}l 
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QUESTA MINE SITE 
EXPERT REPORT BY IAN P.G. HUTCHISON 

(Continued) 

1.3 CASES IN THE LAST FOUR YEARS 

• Involved as an expert witness and provided deposition or trial testimony 
on the following cases in the last four years: 

IMACC vs. Dorothy Myers Warburton, et al. 
Penny Newman et al. versus State of Califomia, Riverside Coimty, 
etal. regarding the Stringfellow site, Califomia, 1993. 

1.4 COMPENSATION 

• My hourly rate is $160/hour. 

2.0 SUMMARY OF OPINIONS 

1. My major opinions deal with the diffuse nature of the sources of constituents, the seepage and 

ground water flow conditions at the mine site, and the surface water quality conditions in 

Red River. Naturally occurring alteration minerals occur within bedrock dispersed 

throughout the fractured bedrock area, are exposed on the surface in weathered bedrock 

(referred to as natural scar areas), and are dispersed within the colluvium and alluvium, and 

throughout most, but not all, of the excavated overburden pile material. Oxidization and 

weathering primarily of one of the minerals present, i.e., pyrite, can cause acidic conditions 

(i.e., low pH) and contribute dissolved constituents, which include a range of salts and 

metals, to surface or ground water flow that comes into contact with the weathered minerals. 

References in this report to "constituents" implies generally one or more substances from the 

range of salts and metals which typically include total dissolved solids (TDS), sulfate, 

aluminum, cadmium, copper, iron, manganese and zinc. 

2. More specifically, my opinions are: 

• Constituent Sources and Conveyances: There are no discernible, 
confined and discrete conveyances of constituents from the overburden 
piles (also referred to as waste rock piles) to the Red River. 

• Hydraulic Connection: Conditions at the mine site are not well 
enough understood to determine whether there is a direct hydrauUc 
connection between the overburden piles and Red River. 
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QUESTA MINE SITE 
EXPERT REPORT BY IAN P.G. HUTCHISON 

(Continued) 

• Red River Water Quality: The available data does not support the 
conclusion that there has been a general reduction in the water quality of 
the Red River caused by mining activities between the mid-1960s and the 
mid-1990s. 

• Source of Constituents in Red River: The available data does not 
allow for a determination of whether constituent loadings in Red River are 
derived from overburden piles, scar areas, or from alluvial deposits in 
tributary and Red River channels. 

3. In addition to the above opinions, I have reviewed the plaintiff̂  s expert reports and have 

provided comments on them. 

4. The remaining sections of this report deal with the following topics: 

• 3.0 Basis for Major Opinions 
• 4.0 Summaries of Comments on Plaintiffs' Expert Reports 

3.0 BASIS FOR MAJOR OPINIONS 

3.1 CONSTITUENT SOURCES AND CONVEYANCES 

1. There are no discernible, confined and discrete conveyances of constituents from the mine's 

overburden piles for the following reasons: 

• Diffuse Sources: Migration of water and constituents from and 
through the overburden piles is diffuse. 

• Diffuse Flow Paths: Migration of water and constituents through the 
alluvium and fractured bedrock, which underlie the overburden piles, 
is diffuse. 

• Seepage Zones: Migration of water and constituents into Red River, 
including the springs, which are actually seepage zones, is diffuse. 

2. Each of these reasons is discussed in more detail below. 
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QUESTA MINE SITE 
EXPERT REPORT BY IAN P.G. HUTCHISON 

(Continued) 

3.1.1 DIFFUSE SOURCES 

1. The primary source of constituents in the overburden piles is the acid-generating minerals that 

are attached to the soil particles and boulders. Both water and oxygen are necessary to cause 

these minerals to oxidize or weather. This process can cause acidic conditions (i.e., low pH) 

and dissolves the constituents contained in the minerals. Infiltration of water during 

rainstorms and snowmelt migrates generally downward through the piles and dissolves the 

constituents. Infiltration is typically widespread over the surfaces of the piles; however, the 

rates of infiltration vary at different locations on the piles, depending on the surface slope and 

the amount of clay and silt present. 

2. To the extent they represent potential sources of constituents, the overburden piles, therefore, 

are widespread diffuse seepage sources, with the amount of constituent loading varying within 

the source area. 

3.1.2 DIFFUSE FLOW PATHS 

1. Migration of water and constituents (or seepage) from the piles continues downward through 

the underlying unsaturated alluvium, natural hydrothermal scar areas, and/or fractured bedrock 

above the ground water table. Some lateral spreading may occur on lower permeability layers 

within the waste piles, or the underlying alluvium, or on low permeability bedrock surfaces. 

Migration of this widespread diffuse source therefore continues to be neither discernible, 

confined nor discrete. It is generally not discernible as it occurs as a subtle increase of 

moisture content on the surface of soil particles and in the large number of interconnected 

fractures that occur in bedrock. It is unbounded as it occurs over a widespread area, and 

finally, it is not discrete as it occurs in millions of pores and fractures in the soils and bedrock. 

2. The alluvial material that occurs at the site is typically sandy, silty and sometimes clayey 

material. Ground water migration through these soils is diffuse, but rates of migration will 

vary locally depending on the soil types and composition. 
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QUESTA MINE SITE 
EXPERT REPORT BY IAN P.G. HUTCHISON 

(Continued) 

3. After passing through the unsaturated zone, seepage from the overburden piles is mixed with 

ground water and then continues to migrate slowly through alluvium and fractured rock to 

deep bedrock below the Red River, to the Red River, or into the dewatered underground mine 

workings by the same diffuse flowpaths described above. 

4. The geology of the area is complex, and a large number of faults and structural fractures have 

been identified at the site (SPRI, 1995). These include: 

• East-west Urending low angle (relatively flat) faults and stmctural contacts 
dipping to the north; 

• High angle east-west, northeast and northwest trending faults; 
• Other high angle joints and fractures; 
• High and low angle fractures adjacent to magmatic intmsions. 

Typically, faults include zones of more permeable fractured rock as well as zones of low 

permeability rock where clayey materials can be present, where the fault zones "pinch out," or 

where faults are offset by younger faults cutting across older faults. 

5. In addition to this largely random distribution of more permeable to less permeable zones 

formed by the faults described above, the bedrock between the faults is also highly fractured. 

Fractures occur at a large number of different orientations and typically have a large range of 

lengths and thicknesses. The intersection of these fractures and the faults causes the millions 

of migration pathways referred to in paragraph 1 above. 

6. Ground water located in the fractured bedrock acts like water in a very large sponge, with a 

very large number of interconnected openings of varying size. Because of the random nature 

of the large number of faults and fractures in the bedrock, the rate of ground water migration 

can vary considerably from one area to the next. 

7. Published ground water flow theories frequently treat flow through "fractured rock" as a 

diffuse flow through a continuum, which approximates flow through a porous medium (such 

as silt or sand) with increasing size of areas that are being analyzed. Due to the large size of 
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QUESTA MINE SITE 
EXPERT REPORT BY IAN P.G. HUTCHISON 

(Continued) 

the mine facilities, and the mine site area, ground water migration could be analyzed as flow 

through porous media (Hubbert, 1956; Long et al., 1982; Hsieh et al., 1985). 

8. As seepage containing dissolved constituents derived from the overburden piles migrates 

downgradient and away from the piles, the constituent concentrations are typically reduced by 

their contact with unmineralized alluvium and fractured bedrock, particularly if the alluvium or 

bedrock has the potential to neutralize acidic water. This process is referred to as attenuation 

and includes a combination of dilution, precipitation, adsorption and complexation. Metals are 

most susceptible to attenuation; however, salts can also be attenuated. 

9. Furthermore, as ground water migrates through naturally acid-generating mineralized bedrock 

underlying the scars or alluvium that consists of eroded and redeposited scar material, 

additional salts and metals can be dissolved, leading to increased constituent concentrations. 

10. It is evident that the concentration of constituents in ground water is not only a fvmction of the 

source concentrations, but also the chemical interactions that occur within the ground water as 

it migrates through alluvial and fractured bedrock material. As a general mle, the further the 

ground water migrates from the original source of constituents, the less the constituent 

concentrations are dependent on that source, and the more they are dependent on the natural 

properties of the alluvium and fractured bedrock. 

3.1.3 SEEPAGE ZONE 

1. Referring to the seepage through the banks of the Red River as "springs" is inaccurate: 

"A spring is a concentrated discharge of groimd water appearing at the 
ground surface as a current of flowing water. To be distinguished from 
springs are seepage zones, which include slower movement ofgrourui 
water to the ground surface." (D.K. Todd, 1980) 

2. It is more appropriate to use "seepage zones" to describe the areas along the banks of 

Red River, such as Capulin, Portal and Cabin Spring. This is based on my field observations 

and field mapping of seep areas conducted by GSi/water (GSi, 1997). It is also supported by 

Dr. Mink's expert report (Mink, 1997) and by deposition statements by both Dr. Mink and 
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QUESTA MINE SITE 
EXPERT REPORT BY IAN P.G. HUTCHISON 

(Continued) 

Mr. Kelsey (Mink deposition, 1997; Kelsey deposition, 1997). These seepage zones have the 

appearance of wet soils or shallow fractured bedrock with water seeping out of the pore spaces 

at a varying rates throughout the seepage zone. 

3.2 HYDRAULIC CONNECTION 

1. Conditions at the mine site are not well enough understood to determine whether there is any 

direct hydraulic connection between the overburden piles and the Red River. It is virtually 

impossible to determine how much, if any, of the constituents emanating from the overburden 

piles migrate to the river, for the following reasons: 

• Alternative Diffuse Migration Pathways: There are several 
difftise migration pathways for seepage derived from the overburden 
piles, including migration out of the general area in deep faults and 
fractures located well below the bed of the Red River and migration into 
the underground mine workings. 

• Geochemical Processes: The chemical reactions that take place as 
migration occurs alters the concentrations of the constituents and retards 
or eliminates the potential direct migration of constituents from the 
overburden piles to the Red River. As discussed below, this phenomenon 
is illusttated by the fact that the Red River reach along and closest to the 
largest overburden piles in the mine site area receives a lower mass TDS 
loading than river reaches adjacent to areas containing natural scars located 
close to the river, or adjacent to the town of Red River (Figure 6). 

• Mixed Sources: Because there are a large number of mining related 
sources (overburden piles) and nonmining related natural sources (scars, 
mineralized fractured bedrock, and minerdized alluvium) it is essentially 
impossible to distinguish whether any particular constituent loading to 
Red River is due to either natural or mine-related sources. 

Each of the above reasons is discussed in more detail below. 

3.2.1 ALTERNATIVE DIFFUSE PATHWAYS 

1. As discussed above, the three potential diffuse migration pathways for seepage from the 

overburden piles include migration in deep bedrock faults and fractures to the west and below 

the Red River, migration into the underground mine, and shallow migration to the Red River. 
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(Continued) 

2. While it is generally tme that fractured bedrock permeability decreases with depth, the depths 

at which significant decreases occur vary from site to site. Evidence at the Questa Mine site 

indicates permeable bedrock occurs at considerable depths, and deep migration pathways are 

therefore very likely. This evidence includes: 

• During geologic time the area was subjected to extensive volcanism related 
to regional continental rifting. The major stmctural features, such as the 
high angle ring faults surrounding the caldera in which the mine is 
situated, are likely to be several thousands of feet deep. In addition, 
subsequent intmsions such as dikes and plutons derived from 
subterranean magma chambers and their associated fracturing, also extend 
to a great depth. The thickness of intra-caldera volcanic units are 
reported to range up to 10,000 feet in the Questa Caldera (SPRI, 1995), 
which would be the minimum depth of the above referenced high angle 
ring faults and subsequent inUaisive stmctures. Figure 1 illustrates the 
typical stmcture for a caldera similar to the Questa caldera. Figure 2 
shows the outline of the Questa caldera including the major faults that 
have been mapped or otherwise inferred in the area. 

• Water is observed by Molycorp personnel to seep into the deep 
underground mine workings through a large number of faults and 
fractures. The so-called "rain forest" occurs deep in the underground 
mine along the haulage drift at elevation 7,120 which is 600 to 700 feet 
below the level of the Red River and over 2,000 feet below the ground 
surface. Molycorp's underground mine mapping shows that extensive 
fracture systems are still present at this depth and represent a source of 
seepage into the mine (Molycorp, 1997). 

3. As mentioned above, and as shown in Figure 3, the underground mine workings create a large 

drawdown cone in the ground water table which intercepts infiltration at the mine site, and 

seepage from the overburden piles. The interpretation in Figure 3 of the ground water levels 

in the mine area is the most reasonable given the available monitor well ground water level 

data; it also incorporates the Red River water levels. The mine's ground water capture zone 

estimated from these ground water contours is in general agreement with that determined by 

SPRI (SPRI, 1995, Figure 8) in that it shows capture extends from the Goathill Creek area in 

the west, to the area under the Sugar Shack, South Middle and Sulfur Gulch overburden piles 

to the east. 

4. In my opinion the most realistic assessment of the average recharge from ground water in the 
mine area is SPRI's estimate of 0.66 cfs, or 295 gpm which is based on long term (1943 to 
1955) base flow data for the general area between the Zwergle gauge upstream of Red River 
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and the Ranger Station gauge near Questa (SPRI, 1995, page B-6). It has been calculated for 
a mine site drainage/catchment area of approximately 3,200 acres, which includes portions of 
Capulin Canyon and Spring Gulch drainage areas that are outside of the projected capture zone 
for the mine. The other estimate presented in SPRI's report (SPRI) uses assumptions as to 
the amount of infiltration which appear to be too high, and which are not as reliable as the 
data-based estimate. 

5. The SPRI estimate of average recharge is also appropriate for the 1980s to the 1990s. 
The average Red River flow at the Questa gauge was 48.6 cfs for the period 1943 to 1955, 
for which the above recharge estimate was performed. The flow during this period is close to 
the average flow at Questa during the 1980s and 1990s, i.e., 50.8 cfs for 1980 through 1993. 

6. Correcting the SPRI's estimate for the area captured by the underground mine workings, 
which is approximately 2,300 acres (Attachment C), yields a ground water recharge rate of 
about 210 gpm. 

7. Accounting for the increases in surface flows to the underground mine caused by the diversion 
of the upper portions of the Capulin Canyon and Goathill Creek Drainages (approximately 
585 acres), and of surface water collecting in the open pit area (575 acres) yields 
approximately an additional 103 gpm (Attachment C, Table 1). This means that on the 
average, approximately 313 gpm, including the diversions and open pit, infiltrate in the 
underground mine's capture area. 

8. Molycorp's reported equilibrium pumping rate from the underground workings is 270 gpm 
(Molycorp, 1997). To this amount should be added any seepage that occurs out of the mine 
through deep fractures. As the typical level of accuracy of these types of calculations is of the 
order of 20 percent, the over 270 gpm from the underground mine and the 313 gpm total 
infiltration may be treated as the same values. This indicates that virtually all the ground water 
flow in the mine's capture area is being pumped out of the area and does not migrate to 
Red River. 

9. The estimated underground mine workings cone of depression captures seepage from the 

CapuUn Canyon, Goathill Creek, and Sugar Shack West overburden piles, most of the westem 

potions of the Sugar Shack South and Middle, and Sulfur/Spring Gulch pUes and the open pit 
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overburden disposal piles (Figure 3). The only overburden that appears to be outside of the 

capture area is the Spring Gulch pile, and the limited eastern portions of the Sugar Shack South, 

Middle and Sulfur/Spring Gulch piles. The potential for seepage of constituents from the 

Spring Gulch overburden pile to Red River is very limited, based on evaluations and testing 

conducted by SRK, it contains black andesite, apUte and granite; "These materials exhibit an 

average net neutralization potential. The average NP/AP ratio for black andesite and 

aplite/granite exceeds 3:1, indicating low acid producing potential." 

10. The potential for seepage of constituents from the Sulfur/Spring Gulch pile is also very limited 

because the eastern portion of this pile projected outside the underground mine capture zone, 

contains nonacid-generating black andesite and aplite/granite (SRK, 1995, page 33). 

Furthermore, the potential for seepage of constituents from this pile may be further reduced by 

the decline, which is a downward sloping tunnel that passes under the Sulfiir/Spring Gulch 

pile and which could be intercepting ground water seepage from that pile. SRK in their report 

(SRK, 1995, page 29) indicate that ground water seepage occurs into the decline. Plaintiffs' 

expert Dr. Mink (Mink deposition, 1997, page 135) concurs that the decline may be 

dewatering ground water in the vicinity of monitoring well MMW-14 and -16, along the 

eastem edge of Sulfur/Spring Gulch pile. 

11. The potential for seepage of constituents to Red River from the eastem portions of Sugar 

Shack South, Middle, and Sulfur/Spring Gulch piles is further reduced because the eastem 

faces of these piles have been covered with nonacid-generating black andesite and 

aplite/granite (SRK 1995, page 33). 

3.2.2 GEOCHEMICAL PROCESSES 

1. As previously mentioned, seepage containing constituent concentrations is subject to 

attenuation by the aUuvium and fractured bedrock through which it migrates. Evidence that a 

significant amount of attenuation capacity exists in the fractured bedrock is the quality of the 

underground mine water. As discussed by SRK (SRK, 1995, page 27 and Table 1.4), the 

water pumped out of the mine is characterized by neutral pH, high TDS and sulfate and 

reduced metal concenuations, typical changes that occur during attenuation. 
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Further support for the presence of the natural attenuation capacity of the fractured bedrock is 

found in the inherent characteristics of the rocks in the area. The abundance of alkaline and 

calc-alkaline volcanic host rocks, such as aplite, latite, and dacite, and the added presence of 

natural carbonate alteration products in mineralized zones, provide natural neutraUzation 

capacity for migrating acidic water. Secondary alteration minerals, such as gypsum, provide 

additional neutraUzation capacity. The erosion and deposition of these materials in the valley 

fill aUuvial deposits as cementation agents or detritus also provide neutralization capacity. 

While SRK (SRK, 1995) indicates the alluvium has a limited neutralization potential, its 

samples were limited to three locations (Nos. 86, 88 and 94, Figure 3.3, SRK, 1995). Two 

of these samples (i.e., 86 and 88) could have been collected from alluvial material derived at 

least partly from the erosion of natural scar material. None of these samples are representative 

of the fractured bedrock under the overburden piles, which is where most of the seepage from 

these piles would go, nor are they representative of the alluvium along Red River. 

3.2.3 MIXED SOURCES 

1. As discussed above, there are a number of natural and mining related sources of constituents. 

They not only include the scar areas and overburden piles, but also generally mineralized acid-

generating areas such as the lower Capulin Creek area (SRK, 1995), and alluvium derived 

from eroded scar material that has been deposited in the tributary creekbeds as weU as the bed 

and banks of the Red River. Evidence for the presence of mineralized material in the 

creekbeds is also provided by some of the soil samples collected by SRK (Samples 10,69, 

70, 73, 87, HC6, and HC7; SRK, 1995). Furthermore, ground water in the alluvium south 

of Red River (i.e., on the opposite side of the river from the mine site) has a low pH 

(GSi, 1997), which provides more evidence of potential acid-generating mineralized material 

along the Red River. 

2. The alluvium was placed in the creek and Red River beds over the past three milUon years, 

i.e., during the Quartemary Period. As this has been, and continues to be, an ongoing 

erosional/depositional process, new acid-generating mineralized material is continually being 

added, as the in-situ material oxidizes and slowly dissolves. 
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3.3 RED RIVER WATER QUALITY 

3.3.1 INTRODUCTION 

1. The reasons the available data does not support the conclusion that water quality in Red River 

has worsened between the 1960s and the 1990s due to mining activities are as foUows: 

• Climatic Trends: The 1960s data was collected during a much drier 
period than the 1980s and 1990s information and cannot, therefore, be 
compared to the later data as constituent loadings to the river naturally 
increase during wetter periods. 

• Reductions in Migration of Constituents: Certain aspects of the 
Molycorp mining activities have resulted in reductions in the migration of 
constituents to the Red River. 

Each of these reasons are discussed in more detail below. 

3.3.2 CLIMATIC TRENDS 

1. As shown in Figures 4 and 5, both the precipitation and the flow in Red River have increased 

significantly from the 1960s through the 1990s. These graphs show the five-year moving 

average precipitation and mnoff and therefore reflect the average annual accumulation over the 

previous five years. This approach is commonly used to establish trends in data; it makes 

these trends more visible by averaging out the extreme wet and dry years. 

2. Figure 5 shows that average Red River flows have increased from approximately 30 cubic feet 

per second (cfs) in the 1960s and 1970s to 50 cfs in the 1980s and 1990s. As a result, the 

catchments adjacent to the river would have been a lot wetter in the 1980s and 1990s, thereby 

increasing the flushing of constituents into the river. Wetter conditions result in: 

• Higher rates of infiltration through the unsaturated soils and fractured 
bedrock containing weathered, mineralized material above the ground 
water table. 

• Higher ground water levels contacting more weathered mineralized material. 

• Increased ground water flow resulting in increased rates of constituent 
migration into the Red River. 
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3.3.3 REDUCTIONS IN MIGRATION OF CONSTFTUENTS 

1. Several of the mining and related activities result in reductions of constituent loads to the 

Red River. These include: 

• The dewatered underground mine workings which intercept a large 
proportion of the ground water flow towards the Red River as shown in . 
Figure 3 (see discussion in Section 3.2.1). ^ 

• The stormwater control systems prevent surface runoff contribution of 
both dissolved constituents and sediment into the Red River. / / n i t / fU^ ' k^v) 

• The diversions from Capulin Canyon to Goathill Creek reduce the -/fyj^ At if Fl^ ^ 
constituent load in seepage for the upper portion of Capulin Canyon. IvltCf-. (M. " ^ / / t ^ r , 

• The subsidence area, intentionally created in the GoathiU drainage, 
captures the surface mnoff and seepage from the upper portion of GoathL. 
Creek and conveys it to the underground workings. 

3.4 SOURCE OF CONSTITUENTS IN RED RIVER 

1. The available data do not allow for determination of whether constituent loadings in Red River 

are derived from overburden piles, natural scar areas, or from the alluvial deposits within the 

tributary and Red River channels. The reasons for this are that there are a large number of 

processes that determine whether constituents from the overburden piles actuaUy migrate to 

Red River, most of which have not been characterized. These processes include : (1) the 

relative loadings of overburden piles and natural scar areas which determine what the potential 

proportion of source constituents are due to the overburden piles; (2) the migration pathways 

through the unsaturated zone and then through ground water; (3) the extent of geochemical 

changes that occur in seepage as it migrates through alluvium and fractured bedrock; 

(4) the extent to which the natural aUuvial material, which contains mineraUzed material, 

impacts Red River water quaUty; and finally (5) the extent to which the Red River water itself 

chemically controls the constituent levels in the water. 

2. The relative TDS loading from the bottom of an overburden pile, which is not indicative of 

what may reach the Red River, is different and possibly much lower than from natural 

scars because: 

• The overburden pUes contain a very large proportion of gravel and 
boulder-sized material which typicaUy only provide a fraction of the 
constituent load compared to finer-grained materials such as sands and 
silts, which are the predominant composition of the scar areas. 

4/23/97 

Tl^€ Environmental 
J 3 Solutions inc. 



QUESTA MINE SITE 
EXPERT REPORT BY IAN P.G. HUTCHISON 

(Continued) 

• The scar areas are more uniformly flushed by rainfall and infiltration as 
they contain more uniform material. Therefore, there is an increased 
potential to leach out more of the constituents than in the overburden piles. 
InfilUration through the overburden piles tends to be varied and most of 
the infiltration water typically only contacts a portion of the material, 
thereby reducing the mass of constituents that can be leached. 

3. The laboratory shake tests conducted by SRK (SRK, 1995) are not representative of the 

relative loadings of overburden piles and scar areas. Plaintiffs' expert Dr. Williams has 

concurred with the conclusion that shake tests are not representative (Williams Deposition, 

1997, page 130). Shake tests are not representative because: 

• Shake tests involve an agitated mixing of the material and water. This 
typically results in dissolved loads much higher than in nature where 
precipitation trickles over or through material. 

• Infiltration through overburden piles, while diffuse, varies significandy 
from one area to the next and may not reach all portions of the overburden 
material. This infiltration pattern further reduces loads for overburden 
piles and cannot be taken into account in shake tests. 

4. While it is known that natural scars contribute significant loadings to Red River, without 

knowing the relative loading of overburden versus a scar it is not possible to calculate whetiier 

loadings to Red River have changed due to mining. While mining activities have increased the 

area of overburden that could potentially drain to Red River, they have also captured a 

substantial portion of the seepage emanating from both scar and overburden areas. In some 

areas overburden has been placed direcdy on scar material and the effect of this on the residual 

load from tiiis combined area is also unknown. 

5. As discussed in Section 3.1, potential flow pathways from the overburden piles are extremely 

large in number, variable in direction and generally difficult to impossible to define. 

6. As discussed in Section 3.2 above, there are a range of geochemical changes that occur as the 

loading emanating from the bottom of an overburden pile migrates downward and laterally. 

These changes can potentially increase constituent concentration if the host material is 

acid-generating, or reduce concentrations if the host material has attenuative capacity. 
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4.0 COMMENTS ON PLAINTIFF'S EXPERT REPORTS 

4.1 DIRECT HYDRAULIC CONNECTION 

1. Plaintiffs' experts claim that there is direct hydrauUc connection between the overburden pUes 

and Red River, and that there are sufficientiy well-understood preferential flow pathways for 

ground water movement from the overburden piles to Red River (Kelsey, 1997, Opinion 1; 

Mink, 1997, Opinion 1; and Williams, 1997, Opinions 1 and 2). However, no evidence is 

presented to support these opinions, and as oudined in Section 3.0, the evidence that is 

available supports the contrary conclusion, i.e., that there are no discernible, confined and 

discrete conveyances from the mine's overburden piles to Red River. 

2. Plaintiffs' experts claim that because the Red River adjacent to the mine area is gaining, i.e., it 

receives recharge from the adjacent land areas, and because the overburden pUes are located on 

that adjacent land area on permeable alluvium and bedrock, a direct hydrauUc connection exists 

(Kelsey, Page 4; Mink, Page 7). The hypothesis stated simply indicates tiiat ground water can 

migrate from higher ground to a lower area. It does not take into account the extremely 

complex geology (which has a very strong influence on the direction of migration of ground 

water); seepage collection; underground mine dewatering; or the complex chemical reactions 

that occur between ground water and the alluvium and fractured bedrock, which strongly 

influences to what extent constituents in the water migrate or are attenuated. 

3. Plaintiffs' general claim that the Red River is gaining is an oversimplification and specific data 

I was able to locate shows that the opposite may be tme for large portions of the Red River 

reach along the mine area. The 1988 evaluation completed by USGS (USGS, 1988) indicates 

that the reach between the mill down to 300 feet above the mouth of Columbine Creek, loses 

1 cfs (approximately 450 gpm) of flow. Furthermore, the ground water level data presented 

in SPRI's report (SPRI, 1995, Figure 5) and collected by the mine in the ground water wells 

MMW-lOA, B and C and -11 (Molycorp, 1997) shows there is a gradient away from the river 

into the bedrock under the Sugar Shack overburden pile, which is consistent with the Red 

River being a losing stream in this area. 

4. The significance of Uie above losing river segment is that it occurs in the area where some of 

the largest overburden piles, i.e. Sugar Shack South, Middle and Sulphur Gulch, are located 

T ^ C Environmental 
4/23/97 15 Solutions Inc. 



QUESTA MINE SITE 
EXPERT REPORT BY IAN P.G. HUTCHISON 

(Continued) 

relatively close to Red River. In areas where the river is recharging ground water under these 

piles, there would obviously be no potential for any constiment loading to the river from these 

overburden pile areas. To the extent these loses persist over time, they reduce the potential 

loads calculated for this reach shown in Figure 6 and discussed in Section 3.3, as these 

calculated loads assume this is a gaining reach. 

Plaintiffs' expert makes the general assertions tiiat because the overburden piles are in the 

recharge areas, and tiie seepage zones are in discharge areas, and because the primary aquifer 

systems within the mine area are sufficiently weU understood, this represents a basis for 

finding a direct hydrauUc connection between the overburden piles and the Red River 

(Kelsey, 1997, page 4). This general conclusion does not take into account all the site 

specific facts, such as those Usted below: 

• Plaintiffs' experts do not appear to take into account the important fact that 
before mining, the bedrock and the alluvium, including the alluvium in the 
tiibutary channels as well as Red River itself, all contained naturally 
mineraUzed material that had resulted in widespread ground and surface 
water impacts. SPRI accurately characterized this condition by stating: 
"Naturally acidic waters have been in transit through the same system, 
excluding seepage barriers, for thousands of years as is evident from 
limonite-cemented alluvial and mudflow deposits." 
(SPRI, 1995, page 6). 

• The seepage zones referred to in the references cited (SRK, 1995, pages 
11-12, and 21; SPRI, 1995, page 5; NMED, 1996, pages 16 and 33), 
include Capulin Canyon, Highway 38, Cabin and Portal. With the 
exception of Portal, these seepage zones are not located in close proximity 
to the overburden piles, or in downgradient areas, and it cannot therefore 
be concluded they are discharge areas for infilttation through overburden 
piles (see Figure 1.6, page 12, SRK, 1995). 

The Capulin seepage zone is located approximately 5,(XX) feet 
(1 mile) downgradient from the closest mapped natural scar area 
and over 8,000 feet (1.5 miles) downgradient from the Capulin 
overburden pile. In any event, seepage from the Capulin 
overburden pile is intercepted and conveyed to the underground 
mine workings. The Capulin seepage zone is located in a fan 
delta deposit of aUuvium which contains naturaUy occurring 
acid-generating mineraUzation. Thus, the fan delta deposit itself 
is the most likely source of constituents in the Capulin 
seepage zone. 
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The Highway 38 seepage zone is located approximately 
2,500 feet downgradient from a portion of the Sugar Shack West 
overburden pile. 
The Cabin seepage zone is located downgradient from a smaU 
natural drainage area. This zone is over 1,500 feet away from a 
large natural scar area and the Sugar Shack South overburden pile 
located in an adjacent drainage to the northeast. 
The Portal seepage zone is located 5(X) to 1,000 feet 
downgradient from the large natural scar area and Sugar Shack 
South overburden pile. 
The Sulphur Gulch seepage zone is located close to the toe of the 
Sulphur Gulch overburden pile, and less than 1,000 feet 
downgradient from a large natural scar area. While this zone is 
close to an overburden pile it has among the lowest constituent 
loadings of all the seepage zones on Red River (SRK, 1995, 
Table 1.4). For example, TDS and sulfate were measured to be 
540 mg/l and 260 mgA respectively. By comparison, values for 
water samples in Hansen Creek are much higher (SRK, 1995, 
Table 3.1). The measured TDS and sulfate concentrations are 
2,620 mg/L and 1,544 mg/L respectively. This fiirther 
demonstrates that the available data is not amenable to identifying 
specific sources to Red River. 

• Mr. Kelsey's reference to overburden piles being placed over natural 
tributary channels which drain to Red River (SPRI, 1995, page B-3) is 
also not necessarily an indication that infUtration of water through the 
overburden piles would increase constituent loads to the river. All the 
tributaries that drain the mine area, i.e., Capulin Canyon and GoathiU, 
Sulphur, Blind, and Spring Gulches, contain either naturaUy mineralized 
scars, or alluvial fan deposits derived from the erosion of scars, or both. 
The effect of this natural mineraUzation on the seepage water quaUty has 
not been characterized to the extent it is possible to indicate whether the 
overburden pUes have had any impact on Red River water quality. 

6. As discussed in Section 3.2, the complex nature of the seepage system, the chemical 

interaction between seepage, ground water and the alluvium or fractured bedrock, and the 

unpredictabiUty of any connection between seepage from the overburden pUes and the Red 

River, are highUghted by the fact that the major contributions of TDS, sulfate and metals to tiie 

Red River does not occur in the Red River reach (from the miU site to 3(X) feet above the 

mouth of Columbian Creek, Stations 7 to 10 in Figure 6) where over 50 percent 

(approximately 180 million tons) ofthe overburden piles are located along the Red River, or 

necessarily in areas where the scar areas are closest to the Red River (Table 1.1 and 
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Figure 1.2, SRK, 1995). The highest loads occur in Cabin seepage zone and in the Town of 

Red River, with the next higher in the Hansen Creek and Eagle Rock campground areas. 

Only one of these areas is within the mine site (Figure 6). 

7. As further support for direct hydraulic connection. Dr. Mink (Mink, 1997, page 7) indicates that 

"data show that water from mine wastes contains significantly greater concentrations of sulfate 

and metals (aluminum, iron, manganese, zinc, copper, cadmium) than water from scar areas." 

However, no facts are provided to substantiate tiiis statement. While water samples collected 

below the Capulin overburden pile (WS-CAP 1 and WS-GCl) have high concentrations, it is not 

evident whether these are due to the upgradient overburden or the underlying scars (Figure 1.5, 

SRK, 1995). By contrast, the water samples collected on top of the Sugar Shack South 

overburden pile (WS-SS1 and WS-SS2) have very low concentrations, lower than the 

concentrations below the natural scars in the Hansen Creek area. 

8. Dr. WiUiams uses water quality data and the fact that the same constituents occur in the 

overburden pUes as in Red River, to conclude that there is direct hydrauUc connection between 

the overburden piles and Red River CWilliams 1997, page 7). This approach is too simplistic 

as it does not make adjustments for constituents that are added from naturally occurring 

mineralized material in the alluvium, in the creek and river beds, and in the fractured bedrock, 

nor does it account for the attenuation of the overburden pile derived constituents in these 

same materials. Dr. WiUiams furthermore also fails to point out (WiUiams, 1997, page 8) that 

most of the water samples collected downgradient from overburden pUes could also be 

impacted by natural scar material located under and adjacent to these overburden piles. 

9. Dr. WUliams makes the statement that "seepage flows laterally downhill along low hydraulic 

conductivity barriers at the base ofthe waste rock" (WUliams, 1997, page 4). This is not 

substantiated by any of the data. Dr. WiUiams provides no evidence of any such barriers, in 

fact the avaUable information, which indicates that bedrock is highly fractured and faulted, 

suggest that such barriers are not present. It is not clear how an estimate of the relative 

amount of ground water flow intercepted by the underground mine working cone of 

depression can be attempted when Dr. Williams has made no attempt to estimate the size of the 

cone of depression. 
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10. Dr. WUUams' claim (Williams, 1997, pages 8 and 9) that the timing of the appearance of the 

white precipitate in Red River verifies a hydraulic connection, has no factual basis. No 

reliable scientific data is provided to support the sudden appearance of new seeps and springs 

since mining started. For one, the premining data collection efforts were much less intense 

than those of tiie late 80s and 90s. To my knowledge, there is no documented systematic seep 

survey that characterizes seeps over time on a scientific basis. I have also not seen any 

evaluations of the appearance and disappearance of seeps that takes into account the effect of 

natural seep fluctuations. Any references therefore to finding new seeps and springs is likely 

due to a large number of nonmining related factors including more intensive observation of the 

river banks, different observational and seep characterization skills by the various parties 

involved, varying precipitation conditions causing increases or decreases in seepage flow rates 

prior to the observations, and varying snowmelt conditions. 

11. Dr. Mink furthermore claims tiiat seepage from CapuUn Canyon overburden pile potentially 

contributes sulfate and metals to Red River (Mink, 1997, page 8). Even if a portion of the 

subsurface seepage from the Capulin Canyon overburden pile bypasses the seepage collection 

and diversion system, there is no evidence to indicate these constituents in this seepage reach 

Red River. There is a large expanse of alluvium and fractured bedrock, over 1-1/2 miles long 

below the overburden pUes tiiat not only contains naturaUy occurring mineralized material 

derived from scar erosion, but also contains attenuation capacity which would reduce naturaUy 

the seepage and reduce the metal concenttations. It is dierefore, equally likely that the quaUty 

of seepage that does get into Red River is largely dependent on the chemical properties of 

these natural materials. In addition, a fault traverses along the upper portion of Capulin 

Canyon. It likely extends to great depth, also providing a deep migration pathway into the 

bedrock below the Red River. 

4.2 PREFERENTIAL FLOW PATHWAYS 

1. Mr. Kelsey's claims (Kelsey, 1997, page 7) that both perched ground water conditions and 

the presence of fractures and faults provide preferential pathways are unsubstantiated. 
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The perching conditions referenced by Mr. Kelsey (SPRI, page 6) are stated to be speculation 

by SPRI themselves: "Perched water conform near the base ofthe waste rock dumps. 

Perched water conform in zones of fractured bedrock above the main water table and above 

clay intervals in the valley fill. Bedrock seeps, such as the seeps at Cabin Springs, near the 

river, may be from a perched bedrock zone." Furthermore SPRI provides no evidence or any 

further discussion to confirm this speculation. Finally, in an alluvium-fractured bedrock 

system such as the one at tiie mine site, widespread perching generally does not occur. 

Because it consists of permeable alluvium overlying permeable fractured bedrock, the ground 

water it contains represents a single aquifer system which fills from the bottom up. As I 

indicated, isolated perched conditions can occur; however, their presence would have to be 

identified by data, not simply by speculation. 

The faulting and fracturing referred to by Mr. Kelsey (SPRI, 1995, Figure 3, Pages 5 and Bl; 

Plate 2: Geologic Map of the Questa Mine Area, and Plate 1: Geologic Map and Cross 

Sections of the Questa Mining District) does not support his opinion on preferred pathways. 

• Figure 3 (SPRI, 1995) simply shows a geologist's conceptual definition 
of some of the flat lying, east-west trending faults in the area. These lines 
do not connote flow pathways, but merely the location of faults that are 
typicaUy uregular bands of sheared and fractured rock, and that can vary 
in thickness up to ten or hundreds of feet. They can also include areas 
where the fault zone is very thin and impermeable. Furthermore, between 
the indicated faults there are other known and unknown faults, and 
between the fault zones there is fractured bedrock. All of the above 
fractures can convey water in a diffuse but variable pattern. 

• The other SPRI references simply contain geologic descriptions of fault 
systems and do not indicate preferred pathways. 

4 .3 GROUND WATER MIGRATION CAPTURE BY THE 
UNDERGROUND MINE 

1. Plaintiffs' witaesses also claim that the ground water cone of depression created by 

dewatering the underground mine does not capture a significant portion of the shaUow ground 

water within the mine area (Mink, 1997, Opinion 2; Kelsey, 1997, page 4) due to perching of 

ground water and low permeability bedrock in the vicinity of the underground mine. The 

available data indicates the conti'ary, i.e.: 

• As previously discussed, the referenced SPRI statements of perching 
water under waste dumps and along the edge of the river 

TRC Environmental 
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(SPRI, 1995, page 6) are speculative and no supporting evidence is 
provided. My experience at several mines with similar geologic 
conditions is that widespread perching typically does not occur. 

• The referenced SPRI statements regarding potential perching in the 
alluvium between the Sugar Shack south overburden pile and Red River 
in the vicinity of Monitoring Wells MMW-lOA, B and C have been 
misinterpreted (SPRI, 1995, page 12). 

SPRI indicates its preferred explanation for the results of the 
pump test conducted in the MMW-lOA weU in this area is that the 
water was not perched (SPRI, 1995, page 13). I concur with 
SPRI's conclusion that tiiere is merely a lower permeability zone 
in the area between the two well screens in MMW-lOA and -C. 
This is also consistent with my ground water flow analysis 
oudined in Chapter 3.0 which accounts for such 
local heterogeneities. 
It is generally not possible to have perched water develop 
in alluvial deposits adjacent to rivers as these deposits are 
usually totally saturated up to at least the water level in the river. 
The suspected perched zone was indicated to be below the 
river's water level (SPRI, 1995, page 12) which is implausible. 
There is reference to another potentially locaUzed perched ground 
water zone in tiie MMW-7 well area in tiie SPRI report (SPRI, 
1995, page 11, and Figure 8) which is interpreted by SPRI not to 
have any effect on the amount of water captured by the 
underground mine \yorkings. As shown in their Figure 8 (SPRI, 
1995) and Figure 3 attached to this report, ground water under 
tills potentially perched area can migrate into the underground 
workings if the water in MMW-7 is perched. 

2. The other reasons the plaintiffs experts use to imply that seepage capture by the underground 

mine is not significant are unconvincing. In some cases, closer examination of the data 

referenced in the experts' citations actually substantiates the opposite, i.e., that capture is 

significant. Mr. Kelsey refers (Kelsey, 1997, page 6) to the SPRI reports (SPRI, 1995, 

page B-7)... incorrect conclusion, and ignores basic data in the SPRI document tiiat shows 

significant capture is being achieved. 

• Because the net accretion to Red River in die mine area was measured to 
be the same in 1988 as it was in 1965, in spite of mine dewatering from 
the new underground mine that took place from the mid 1970s onwards, 
SPRI concluded mine dewatering did not influence or intercept any 
accretion to the river (SPRI, 1995, page B-7). This conclusion ignores a 
very well established hydrologic principal, which is that net accretion to 
river segments continually changes with time as it depends predominantiy 
on both the amount and the pattem of precipitation and temperature over 
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the previous weeks, months and even years. Therefore, using differences 
in the estimated accretion in two different periods to calculate how much 
water is being abstracted by a mine is meaningless and could result in a 
wide range of values. 

• Reference to Figure 8 in the same report (SPRI, 1995) clearly shows that 
the underground mine had a sjgnificant capture zone extending from the 
east near Sulphur Gulch to the west, close to GoathiU Gulch, and to the 
south close to Red River. This significant capture zone is consistent with 
my own assessment of the capture achieved by the underground mine 
(see Figure 3 of this report). 

• Both SPRI (SPRI, 1995, page B-7) and by reference Mr. Kelsey 
incorrectiy indicate that "most ofthe groimd water recharge to the river 
may have come from the upper part ofthe ground water system. In other 
words, the deep mine was not directly in the recharge zone." Even 
though there may be different hydrologic units such as alluvium, shallow 
fractured bedrock, and deeper bedrock, there is generally only one ground 
water system at the site. With the exception of possible localized perched 
conditions at MMW-7 and potentially otiier isolated areas, the ground 
water in the mine site area is continuous. Therefore, creating a cone of 
depression in an area wiU capture all ground water flow that occurs within 
the capture zone. Ground water cannot, as plaintiffs' expert implies, 
migrate over the top of a several-hundred-foot-deep ground water 
depression. The effect of dewatering the mine has been measured as far 
away as approximately 5,000 feet at MMW-13. 

3. Dr. Williams claims tiiat because water levels in wells MMW- lOA, B and C, and MMW-11 

had not responded to mine dewatering, this indicated the capture zone of the mine was limited. 

Review of all the available information however (Molycorp, 1997) indicates there have been 

significant responses in the alluvium at MMW-lOA, 9.22 feet drawdown, and 

MMW-IOC, 8.66 feet and in shallow bedrock at MWW-lOB, 9.18 feet, and 

MMW-11, 8.34 feet over the period May 1995 through Febmary 1997. The lack of 

response in MMW-7 can be attributed to tiie anisotropic nature of fractured bedrock systems, 

i.e., directional permeability and storativity variations which wiU affect the time response of 

drawdown cone development on locally perched water conditions. 

4.4 RED RIVER WATER QUALITY 

1. Both Mr. Kelsey (Kelsey, 1997, Opinion 3) and Dr. WiUiams (WiUiams, 1997, Opinions 3 

and 4) claim that the mine has worsened the water quality in the Red River. Mr. Kelsey's two 

main reasons are: (1) his tiieory on hydraulic connection, which as discussed in Section 3.1 is 
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not substantiated by the scientific data, and (2) the water quality data from the Red River. 

Dr. WiUiams attributes her opinion to the apparent increases in constituent loadings measured 

in Red River. 

2. Dr. WUUams claims that "sulfate and metal loadings in the reach ofthe Red River adjacent to 

Molycorp Mine is more attributable to mining activities and emplacement of waste rock piles 

than to natural hydrothermal scars" (WiUiams, 1997, Opinion 3, Page 5). The Red River 

water quality data relied on does not demonstrate tiiat constituent loads to the Red River 

increased from 1966 to 1992 due to mining activities. As discussed in Section 3, there are 

other factors that cause changes to constituent loads to the Red River. 

3. Mr. Kelsey has claimed that the Moly Tunnel "caused the subsequent emergence of Portal 

Spring" (Kelsey, 1997, Page 9). This statement is unsubstantiated, and tiie limited data that is 

available suggests that the "Moly Tunnel" does not likely represent a measurable source of 

seepage to Red River. 

4. WhUe the Moly Tunnel drained, the limited flow was reported to have been coUected and 

reused in the miU (Dave Schoemaker Deposition, 1996). Flow in the tunnel is reported to 

have been derived from ground water inflow to the historic underground mine and 

precipitation recharge through tiie open pit, both of which are located at the upper end of the 

Tunnel. Once the new underground mine went into production (i.e., early 1980s), water no 

longer flowed out ofthe Tunnel, but was collected and drained down into the mine via a winze 

(i.e., a vertical shaft intemal to tiie mine workings). Thus the volume of water Mr. Kelsey 

assumed would be accumulating behind the plug actuaUy flowed down into and is collected in 

the underground workings. The Tunnel mouth was plugged in 1992 to avoid surface 

discharges in the event the winze became plugged (David Shoemaker Deposition, 1996). 
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S. Recent inspoctions of the plug by Molycorp staff (Molycorp. 1997) indicate that there has 

been only a stmall (apptoxiniaiely two teet) of head behind the plug. The amourit of standing 

water is relatively small and is not likely to ause any measurable increase of seepage to Red 

River. The effect of ihi« snuU amount of water is that of a small surface pool of water located 

approxiinately 200 foot from the Red River. 

Ddied: Anril 23. 1997 
P.G. Hutchison 

• .r. •';.• t!'iv:iro'C.'.i»T-.i. 



TABLE 1 

CALCULATION OF TOTAL AVERAGE BASEFLOW AND 
RUNOFF FROM MINE AREA 
FOR PERIOD 1980 TO 1993 

• Average Streamflow for Period 1943-1955 
(Gauge near Questa): 

• Average Stireamflow for Period 1980-1993 
(Gauge near Questa): 

• Average Streamflows for Common Period 1943-1964 
(22 years) 
- Gauge near Red River (19.1 square miles): 
- Gauge near Questa (113.0 square miles): 
Increase: 

Average Streamflow for Common Period 1963-1973 
(11 years) 
- Gauge below Zwergle Dam (25.7 square miles): 
- Gauge near Questa (113.0 square miles): 
Increase: 

48.6 cfs 

50.8 cfs 

17.04 cfs 
44.70 cfs 
27.66 cfs over 93.9 square miles 
0.295 cfs/square mile 

17.27 cfs 
32.10 cfs 
14.83 cfs over 87.3 square miles 
0.170 cfs/square mile 

Average Increase in Sti-eamflow = (22 x 0.295 + 11 x 0.170)/33 = 0.253 cfs/square mUe 

Amount of Base Flow (Recharge) Calculated by SPRI = 11.04/87.3 = 0.126 cfs/square mile 

Amount of Surface Runoff Calculated by Differencing 

= 0.253-0.126 
= 0.127 cfs/square mile 

For 1.81 square miles (1,160 acres = 575 + 585) 

= 0.230 cfs 
= 103 gpm 
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Ian P. G. Hutchison 

EDUCATION 

B.S., Civil Engineering, University of Capetown, South Africa, 1967. 
Graduate Diploma, Hydraulic and Soils Engineering, University of the Witwatersrand, 
South Africa, 1974. 
Ph.D., Hydrology, University ofthe Witwatersrand, South Africa, 1976. 

EXPERIENCE DETAIL 

1989-Present: Senior Vice President, TRC Environmental Solutions, Inc. 

• Expert witness for the following: 

Stringfellow Superfund site, Califomia (surface water-VOCs and metals) (Deposition and 
Trial Testimony 1987 through 1993). 
Rancho Califomia Airport site, Califomia (ground water - hydrocarbons) (Deposition). 
John Wayne Airport site, Califomia (ground water - VOCs) (Expert Report, 1990). 
Testimony to the County Supervisors on the Briggs Mine EIR, Inyo County, Califomia 
(mine waste management). (Hearing Testimony, 1995). 
Iron Mountain Mine site, Califomia (acid drainage, metals) (Expert Review, 1994). 
Hope Brook Gold Mine in Newfoundland, Canada (mine waste management, 
surface water). (Expert Report, 1995) 
Confidential gold mine site in the southwestem United States (mine waste management, 
surface and ground water) (Expert Report, 1996). 
Stanford Research Park Industrial Complex in Palo Alto, Califomia (ground and 
surface VOCs) Expert Report, 1993). 
Hattiesburg Wood Treatment Site, Mississippi (soil and ground water-wood 
treatment chemicals) (In progress 1995 - 1996). 
Meyer's Drum Reprocessing Facilities (soil and ground water PCBs, Bunker C, metals 
and COCs) (Expert Report and Deposition, 1996). 

• Project Director or Principal-in-Charge for the following remediation projects: 
Site characterization and remedial design for the historic Pacific Coast Pipeline 
Refinery/Superfund site in Fillmore, Califomia involving heavy and light 
hydrocarbon fuels. Remediation included soil vapor extraction and ground water 
pump and treat. 

Site characterization and remedial design for the Purity Oil Recycling Facility Superfund 
site which is impacted by hydrocarbons and volatile organics (VOCs). Remedial 
technologies included soil vapor extraction, capping and ground water pump and treat. 

Site characterization, risk assessments and remedial planning for the large operating 
Unocal refinery at Wilmington. Constituents of concem included hydrocarbons and lead. 
Remedial technologies included capping, soil excavation and treatment, and in-situ 
ground water treatment. 
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Site characterization and remedial design, and record of decision (ROD) changes, for the 
J.H. Baxter Superfund site in northern Califomia. Constituents of concem include 
dense nonaqueous phase liquids (DNAPLs); i.e., creosote, polychlorinated phenols 
(PCP), and metals including arsenic, chromium and zinc. Remedial elements included 
soil excavation, ex-situ biotreatment, onsite disposal in a RCRA-equivalent cell, in-situ 
biotreatment, slurry wall and limited ground water extraction and treatment. 

Site characterization, remedial design, and ROD changes for the Cabot Carbon/Koppers 
Superfund site (Wood Treatment Plant) in Gainesville, Florida involving creosote, 
PCP and metals. Remedial technologies included capping and "passive" slurry 
wall systems. 
Site characterization and remedial design, and constmction oversight for the Feather River 
Wood Treatment site in Oroville, Califomia which involves creosote, PCP and metals. 
Remediation included soil excavation and disposal in onsite RCRA-equivalent cells. 
Site characterization and remediation planning at the Vega Alta industrial site in Puerto 
Rico (VOCs). Remediation included selective ground water pump and treat. 
Site characterization and remediation planning at the Boricua Wood Treatment site in 
Puerto Rico (arsenic). Remedial technologies included soil excavation, offsite disposal 
and capping. 
Site characterization, remedial planning and design, and remediation constmction at a 
mercury mine and processing facility in Califomia. Technologies employed included 
building decontamination and demolition, soil excavation stabilization and offsite 
disposal, and buried dmm location and removal. 

Remedial design for closure of tailings piles at the Shafter Silver Mine in Texas. Closure 
included regrading and capping. 
Assessment of closure liabiUty and costs including conceptual designs and cost estimates 
for acid mine drainage control and treatment systems at mines in Colorado, Idaho and 
Nevada as part of a corporate acquisition. Closure technologies included physical, 
chemical and wetlands (biological) treatment, regrading and capping. 

Corrective action planning and design for a RCRA wood treatment facility in 
Montgomery, Alabama (constituents of concem include PAHs, PCP, metals and 
dioxins). Corrective action technologies include a "passive" slurry wall. 

Site characterization and interim measures implementation and evaluation at the 
Charleston Superfund site (wood treatment plan) in South Carolina. The technology 
tested involved NAPL removal well systems. 

Project Director or Principal-in-Charge for the following mining projects: 
Development of closure plans for the Cactus Gold Heap Leach Mine in Lancaster, Califomia. 
Closure elements included regrading and backfilling oi pond areas. 
Development of closure plans for wastewater ponds and tailing impoundments, tailings 
impoundment corrective actions, and ground water impact characterization for the 
Molycorp Mountain Pass rare earth mine, Califomia. Characterization involved 
demonstration of limited seepage migration from tailings impoundment, and remedial/ 
closure technologies included a seepage interception well system, irmovative 
cost-effective silty material caps for landfills and tailings ponds, and improvements to the 
wastewater treatment system (neutralization and settling). 

Development of closure plans for an acidic waste rock disposal pile at the Homestake 
Mine, Califomia. Closure technologies included short-term leacnate collection and retum 
systems and long-term control by encapsulation of the waste rock in clay cells. 
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Development of closure plans and designs, and permitting of wastewater transfers at the 
Royal Mountain King Gold Mine, Califomia. Operation of mine site during closure 
period. Technologies employed included RO treatment and solar evaporation of 
wastewater, regrading, soil and composite covers for tailings ponds and earthfill dam 
constmction to contain pit lake levels. 

Planning and conceptual design of wastewater disposal systems for the Sonora Gold 
Mine, Califomia. Systems permitted included land application on waste rock piles and 
blending and discharge under the NPDES program. 

Seepage evaluations, design of seepage control systems and a spill control dam at the 
Cerro Verde Mine in Pern. 
Briggs Gold Mine heap leach environmental impact report (EIR), Califomia. 
Soledad Canyon gravel mine and site infrastmcture design for TMC. 
Permitting of three copper mines and associated processingplants (heap leaching, 
SX/copper sulfate ana EW facilities) in COREMA Region IT (Atacama Desert) in Chile. 
Remediation designs and closure plan development for four lead/zinc/copper mines in the 
Pemvian Andes. Technologies included regrading, capping, underground mine sealing 
and wetlands treatment systems. 
Characterization and remedial planning for the control of acid drainage from historic 
mines in the Moche, Llaucano, and Parcoy River Basins in northern Pern. 

• Regulatory development activities, including: 

Senior editor and author of a 650-page textbook on mine waste management. 
Preparation of industry "strawman" mine waste regulations for Califomia. 
Senior editor and reviewer of the Arizona BADCT mine waste regulations. 
Presentation of testimony on mine waste management to State Hearing Boards in Califomia. 

• Senior Review Consultant on the following projects: 

o n municipal/industrial landfill Superfund site in Califomia (cover design, leachate 
collection and treatment and ground water characterization and remediation). 
Site characterization and remedial planning at the closed Casmalia RCRA hazardous waste 
landfill site, Califomia. Remediation includes ground water trench collection systems 
and capping. 
Design of the B-18 hazardous waste disposal cell at Kettleman Hills, Califomia. 
Expansion plans for the McFarland-Delano Municipal Landfill, Califomia. 
Lead-zinc mining district Superfund site RI/FS in Kansas and Missouri (Jasper County 
and the Baxter Springs-Treece Superfund sites). 
Development of a strategic RCRA compliance plan and designs for FMC's lithium 
production facility in Bessemer, North Carolina. 
Site characterization and remedial planning including technology impracticability 
evaluations for Bristol Meyers' Week Industrial site in North Carolina. 
Site characterization and remedial design for two dmm recycling facilities in Oakland and 
Emeryville, Califomia (VOCs, PCB, heavy hydrocarbons and metals). 
San Fernando Valley Superfund Site (Glendale Operable Unit) 5,000 gpm ground water 
remediation project. 
Reassessment of proposed remedial ground water pumping at an industrial site in 
Ontario, Califomia. Altemative proposed utilized natural attenuation to limit ground 
water extraction and treatment. 
Characterization of waste rock for the Mule Canyon Mine in Nevada. 
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1981-1989: Managing Principal and Division Head, Water Engineering, 
Steffen Robertson and Kirsten 

Responsible for the U.S. operations ofthe company, including several hundred projects 
involving waste management, water pollution control, land use and air quality permitting, and 
open pit mining. 

Direct technical management of solid waste disposal, hazardous waste and hydrologic 
work carried out by the company. 

Project principal in charge of the design and constmction of mine tailings and waste rock 
disposal facilities in Alaska, Washington, Califomia, Colorado, Utah, and Nevada. 

Expert witness on the Stringfellow Superfiind Site. 

Technical oversight on investigations carried out on the Boulder Marshall Municipal Waste 
Landfill Superfund site in Colorado. 

Technical expert review work on ground and surface water and soil pollution problems on 
mining Superfund sites including Califomia Gulch, Colorado, and Galena, Kansas. 
Development of a comprehensive approach for the development of ARARs. 

Presentation of specialist technical evidence for ground and surface water contamination 
problems at mine sites in Califomia and New Mexico. 

Supervision of regional hydrologic and water balance studies for the Rio Grande River basin. 

Embankment dam design and constmction in Califomia and Washington (fill dam heights of 
up to 400 feet). 

Project management ofthe design of 100-acre waste water disposal ponds in Califomia. 

Testimony on water quality and waste management issues at the State and Regional Water 
Quality Control Boards in Califomia. 

1976-1981: Hydraulics Department Head/Project Engineer, Acres International 

• Hydrologic and hydraulic engineering aspects of all projects conducted in the United States, 
and maintaining a staff team to undertake the work. 

• Hydroelectric projects in New York, Maine, Vermont, and Alaska, including the Susitna River 
project in Alaska. 

• Industrial process plants and tailings disposal systems in Ohio and Colorado. 

• Streamwater quality studies in New York. 

• FEMA flood plain mapping studies. 

• The hydrologic and hydraulic engineering associated with a wide range of irrigation, navigation, 
hydroelectric, and industrial projects throughout Canada, the United States, and South America. 
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Irrigation schemes in the Dominican Republic and Bolivia. 

Design and constmction of three ports on the Amazon River in Pern. 

Design and constmction of hydroelectric generating stations in Newfoundland, Ontario, and 
Alberta, Canada. 

Large-scale river basin water balance studies in Alberta, Canada. 

Regional flood studies for the province of New Bmnswick, Canada. 

1970-1976: Research Officer, Hydrological Research Unit, University of the 
Witwatersrand, Johannesburg, South Africa 

The development and application of river basin catchment, ground water, lake and estuary 
computer models for the evaluation of salinity control measures of the St. Lucia Lake system. 

Provided input to the update of national design flood manuals. 

Numerous consulting assignments involving the development of surface water supplies and 
implementation of flood control measures for projects in South Africa, Botswana, and Lesotho. 

Conducted graduate courses in computer modeling of surface water systems and water 
resources project economics. 

Conducted a study tour of the United States and Canada to review available technology for the 
modeling of flow and water quality of surface systems. 

1968-1970: Engineer, Technical Computing Company, Johannesburg, 
South Africa 

•, Development and application of stmctural analysis computer software for the design of bridge 
decks and pile groups, and one-dimensional tidal propagation modeling in estuaries. 

REGISTRATIONS 
Professional Engineer in Califomia and seven other states. 

PROFESSIONAL AFFILIATIONS 

American Society of Civil Engineers 
American Water Resources Association 
Intemational Mine Water Association 
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TECHNICAL PUBLICATIONS 

Author and presenter of more than 25 publications and seminar presentations on the subjects of 
waste management, hydrology, and regulatory development. 

A Mathematical Model to Aid Management of Outflow from the Okavango Swamp, Botswana. 
Journal of Hydrology, Vol. 19, No. 2, June 1973. 

The Okavango Delta - Ways of Evaluating the Economic and Environmental Impact of Mass 
Transport of Water. Presented at the 5th Quinquennial Convention of the South African Institution 
of Civil Engineering, South Africa, August 1973. 

A Mathematical Sediment Model for a Sea Water Intake Basin. Presented at the Conference on 
Marine and Fresh Water Research in Southem Africa, Port Elizabeth, South Africa, July 1976. 

Lake St. Lucia - Mathematical Modelling arul Evaluation of Ameliorative Measures. The Civil 
Engineer in South Africa, Transactions of the South African Institution of Civil Engineering, 
South Africa, Vol. 19, No. 4, April 1977. 

Lake St. Lucia - The Computer Points the Way. African Wildlife, Vol. 31, No. 2, April/May 1977. 

Mathematical Modelling of Water Level and Salinity Regions in Some Southem African Lake and 
Estuary Systems. Presented at the Seventeenth Congress of the Intemational Association for 
Hydraulic Research (lAHR), Baden-Baden, Federal Republic of Germany, August 1977. 

Regional Flood Frequency Analysis for New Brunswick. Presented at the Canadian Hydrology 
Symposium: 77-Floods, in Edmonton, Alberta, Canada, August 1977. 

A Systematic Approach to Flood Risk Mapping. Presented at the Intemational Symposium on 
Risk and Reliability in Water Resources, in Waterloo, Ontario, Canada, June 1978. 

Modelling the Water and Salt Balance in a Shallow Lake. Ecological Modelling, Vol. 4, 1978, 
pp. 21-235. 

Aspects of Phosphogypsum Waste Disposal. Presented at the Seventh Annual Madison Waste 
Conference, Dept. of Engineering and Applied Science, University of Wisconsin-Extension, 
Madison, Sept. 11-12, 1984. 

Cyanide Control Options - Lessons From Case Histories. Presented at the Tucson Cyanide 
Conference, December 1985. 

Legal Allocation of Augmented Water Supply Due to Silvacultural Activity in the Upper Rio 
Grande River Basin. Fourth Intemational Hydrology Symposium on "Multivariate Analysis 
of Hydrologic Process: Stochastic-Deterministic," Colorado State University, Fort Collins, 
Colorado,July 15-17, 1985. 

Introduction to Evaluation, Design and Operation of Precious Metal Heap Leaching Projects, 
Editor and Author of Chapter on "Surface Water Balance," 1988. 

Management for Hazardous Waste Liability at Mining Sites. Colorado State University Symposium, 
January 1991. 

Mine Waste Management. Editors: LP. Hutchison and R.D. Ellison. Lewis Publishers, Inc. 
1992. pp. 652. 
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Summitville Mine - Remedial Altematives Identification and Evaluation. LP. Hutchison, 
Michael L. Leonard, Sr. and David P. Cameron. Summitville Fomm 95: A Fomm held in 
Conjunction with Tailings and Mine 1995, Colorado State University, Fort Collins, Colorado, 
January 1995. 
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STATEMENT OF PRIOR OR RELATED APPEALS 

In Amigos Bravos v. Molycorp. Inc.. 166 F.3d 1220 (10th Cir. 1998), this 

Court affirmed the district court's dismissal ofthe plaintiffs' claims. In the case at 

bar, the district court held that this action is collaterally estopped by that earlier 

decision. 

Ill 



STATEMENT OF JURISDICTION 

Amigos Bravos and New Mexico Citizens for Clean Air and Water 

("Amigos Bravos") alleged subject matter jurisdiction in the district court based 

on 33 U.S.C. § 1365(a)(2). App. 64. The United States argued, inter alia, that the 

district court lacked jurisdiction. App. 80. The district court entered a final 

judgment on November 8, 1999, granting the United States' motion to dismiss on 

collateral estoppel grounds. App. 168. Jurisdiction in this Court is based on 28 

U.S.C. § 1291. Amigos Bravos filed a notice of appeal on November 30, 1999 

that was timely filed under Fed. R. App. P. 4(a)(1)(B). 

STATEMENT OF THE ISSUES 

1. Whether this action is barred by collateral estoppel. 

2. A\^ether Amigos Bravos' Complaint failed to allege the violation of a 

nondiscretionary duty establishing jurisdiction under the Clean Water Act's 

citizen suit section. 

3. Whether Amigos Bravos' notice of intent to sue was inadequate. 

STATEMENT OF THE CASE 

Molycorp operates a molybdenum mine in northern New Mexico adjacent 

to the Red River and holds a permit under the Clean Water Act's National 



Pollutant Discharge Elimination System ("NPDES") to discharge certain 

pollutants from specified point sources. Amigos Bravos filed an action against 

Molycorp in 1995 alleging that Molycorp was discharging pollutants via 

underground seeps in violation ofthe Clean Water Act ("CWA"). App. 6. The 

district court granted Molycorp's motion for summary judgment and held that the 

action should have been filed in the Court of Appeals within 120 days ofthe 

issuance of Molycorp's NPDES permit. App. 18. This Court affirmed. App. 25. 

Amigos Bravos then filed a citizen suit against the EPA alleging that the 

Administrator ofthe Environmental Protection Agency ("EPA") violated a 

nondiscretionary duty by not taking enforcement action against Molycorp for the 

same alleged discharges. App. 62. The district court granted the government's 

motion to dismiss, holding that this action was collaterally estopped by Amigos 

Bravos' prior action against Molycorp. App. 171. Amigos Bravos filed a timely 

notice of appeal. App. 176. 

A. Statutory Background 

The Clean Water Act was enacted "to restore and maintain the chemical, 

physical, and biological integrity ofthe Nation's waters." 33 U.S.C. § 1251(a). 

To achieve this goal. Congress prohibited the "discharge" of any pollutant into 



navigable waters except as authorized by specified sections ofthe Act. 33 U.S.C. 

§§1311(a). The CWA defines "discharge of a pollutant" to mean "any addition of 

any pollutant to navigable waters from any point source," 33 U.S.C. § 1362(12), 

and "pollutant" to mean "dredged spoil, solid waste * * * chemical wastes * * * 

industrial, municipal, and agricultural waste" and other material discharged into 

water, 33 U.S.C. § 1362(6). A "point source" is "any discernible, confined and 

discrete conveyance, including but not limited to any pipe, ditch, channel, tunnel, 

conduit, well, discrete fissure * * * from which pollutants are or may be 

discharged." 33 U.S.C. § 1362(14). 

One ofthe sections that authorizes discharges to waters ofthe United States 

is section 402, which establishes the National Pollutant Discharge Elimination 

System ("NPDES"). 33 U.S.C. § 1342. The Administrator may issue NPDES 

permits that authorize the discharge of pollutants into the nation's waters under 

prescribed terms and conditions. 33 U.S.C. § 1342(a). If the permit-holder 

applies to renew an NPDES permit before it expires, 40 C.F.R. § 122.21(d)(2), the 

old permit remains effective and enforceable until a new permit is issued, 40 

C.F.R. § 124.6. If the EPA tentatively decides to renew the permit, it issues a draft 

permit, giving public notice and allowing at least 30 days for public comments. 



40C.F.R. §§ 124.6; 124.8; 124.10(a)(l)(ii), (b); 124.56. Any interested person 

may submit comments and may request a public hearing. 40 C.F.R. § 124.11. 

After considering and responding to the public comments, 40 C.F.R. §§ 124.11, 

124.17, the EPA makes a final decision to issue, deny, modify, revoke and reissue, 

or terminate the permit. 40 C.F.R. § 124.15. Any interested person may request an 

evidentiary hearing on the decision to issue or deny an NPDES permit within 30 

days ofthe decision. 40 C.F.R. § 124.74(a). If the EPA denies the request, the 

person may appeal to the Environmental Appeals Board. 40 C.F.R. §§ 124.75(b); 

124.91. If the Appeals Board denies review, the decision becomes final, 40 C.F.R. 

§ 124.91(f)(1), and may be challenged by any interested person in the appropriate 

Court of Appeals within 120 days. 33 U.S.C. § 1369(b)(1)(F). See generally 

Amigos Bravos v. Molycorp. 166 F.3d 1220 (10th Cir. 1998) (Table). 

In section 309 ofthe CWA, Congress prescribed the enforcement structure 

for achieving compliance with statute's requirements. 33 U.S.C. § 1319. When 

the EPA Administrator finds a violation ofthe CWA, including a violation of an 

NPDES permit, the agency has three options for correcting the violation. First, the 

EPA may issue an administrative order requiring compliance under section 

309(a)(3). 33 U.S.C. § 1319(a)(3). Second, the EPA can inifiate a civil action in a 



United States District Court for appropriate relief, including monetary penalties 

under section 309(b). 33 U.S.C. § 1319(b). Third, the EPA may assess penalties 

in an administrative proceeding under section 309(g). 33 U.S.C. § 1319(g). 

Private citizens may supplement the EPA's enforcement ofthe CWA by 

bringing an action against any person who violates the Act or against the 

Administrator "where there is alleged a failure ofthe Adminisfrator to perform 

any act or duty under this chapter which is not discretionary with the 

Administrator." 33 U.S.C. § 1365(a). Citizens must notify the alleged violator 

and/or the Adminisfrator of their intent to sue 60 days before filing the action. 33 

U.S.C. § 1365(b)(1)(A), (b)(2). If the Adminisfrator brings an enforcement action, 

any citizen suit against the alleged violator is barred. 33 U.S.C. § 1365(b)(1)(B). 

B. Prior Litigation 

The EPA issued Molycorp an NPDES permit in 1977 covering three point 

source discharges. App. 25. InDecember of 1992, Molycorp applied for a 

renewal ofits NPDES permit. During the public comment period on the draft 

permit, the EPA received comments from the Land and Water Fund, suggesting 

that groundwater seepage from waste rock piles at the Molycorp mine site should 

be included in the NPDES permit. App. 27. The EPA added two point sources 



and renewed the permit in September of 1993. The agency declined to include the 

groundwater discharges in the permit and responded to the Land and Water Fund's 

comments as follows: 

Response No. 9: 

While EPA understands the concem of these commenters for the 
possible impact of ground water seepage on the Red River, we do not 
agree that these are "point sources" under the NPDES permitting 
program. Ground water is regulated by the State through the [New 
Mexico Environment Department]. 

We are familiar with the case law citation * * * which relates to EPA 
authority to require construction and control of surface discharges 
(proscribed "point sources" of pollution) in instances where the 
operator has not applied the proper control and construction to the 
sources. However, the issue of seepage of groundwater which may 
have infiltrated through porous soil is a different matter. We 
recommend that the commenters continue to pursue this issue through 
the [New Mexico Environment Department]. 

App. 27. No one sought administrative or judicial review ofthe EPA's decision to 

issue the NPDES permit without covering the groundwater discharges. Id. 

Amigos Bravos filed a CWA citizen suit against Molycorp on December 8, 

1995, alleging that waste rock piles at the Molycorp mine leach acid and metals 

into the groundwater, which eventually discharges into the Red River. App. 13 f̂ 

18. Amigos Bravos alleged that the discharge of pollutants through the 

groundwater to the river without an NPDES permit violated the CWA. App. 16 Tf 



27. The Complaint asked the court to declare that Molycorp violated the CWA by 

failing to obtain an NPDES permit; to enjoin Molycorp from discharging 

pollutants until it had obtained a permit; to order Molycorp to pay for 

environmental restoration; and to order Molycorp to pay the maximum civil 

penalties for violating the CWA. App. 16. 

The district court, on September 11, 1997, granted Molycorp's motion for 

summary judgment. App. 23. Under 33 U.S.C. § 1369(b)(1), any challenge to the 

EPA's issuance or denial of an NPDES permit must be brought in the Court of 

Appeals within 120 days. The court held that "[a]t its core, plaintiffs' complaint 

attacks the EPA's decision to reissue Molycorp's NPDES permit without 

regulating groundwater seepage into the Red River. Under 33 U.S.C. § 

1369(b)(1), this challenge should have been made in the Court of Appeals." App. 

21. Amigos Bravos contended that they were not challenging EPA's decision to 

reissue Molycorp's NPDES permit, since the EPA had not considered the 

groundwater seepage when renewing Molycorp's permit. Id To the confrary, the 

court held that the EPA "explicitly addressed this issue" and decided not to 

include the groundwater seepage in the permit because the agency did not believe 

that it constituted a "point source" that may be regulated under the CWA. App. 
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22. 

This Court affirmed without oral argument in an unpublished opinion dated 

November 13, 1998. Amigos Bravos v. Molycorp. 166 F.3d 1220 (1998), App. 

25. Since the groundwater seepage issue was raised in the public comments on the 

permit renewal, the Court found that Amigos Bravos could have challenged the 

EPA's decision not to regulate those discharges in a challenge to the permit itself. 

App. 28. "Having failed to do so, plaintiffs may not now use the vehicle ofthe 

CWA's citizen suit provisions to challenge Molycorp's discharge of pollutants 

from its rock waste piles without an NPDES permit." Id 

C. The Instant Litigation 

By letter dated August 4, 1998, Amigos Bravos notified the EPA ofits 

intent to sue for failure to perform nondiscretionary duties under the CWA. Supp. 

App. 1. The letter alleged that the EPA has a nondiscretionary duty to prohibit the 

discharge of unpermitted pollutants. Supp. App. 5. The letter also alleged that, 

under 33 U.S.C. § 1319(a)(1), the EPA must issue notices of violations to persons 

who violate state-issued CWA permits and that the EPA must "promptly require a 

permit for illegal discharges." Supp. App. 5-6. In addition, the letter requested 

termination or modification of Molycorp's NPDES permit to include the 



discharges from the waste rock piles. Supp. App. 7. 

On March 25, 1999, Amigos Bravos filed a Complaint against the EPA. 

App. 62. The Complaint alleged that the Red River is a "gaining sfream" that 

gains volume from groundwater seeps and springs along its length, App. 67 Tf 22, 

and that its water quality is currently degraded by acid and metals from 

groundwater discharges, App. 68 Tf 24. The Complaint alleged that in 1965, 

Molycorp began open pit mining and deposited surface material in six waste rock 

dumps at Capulin Canyon, Goathill Gulch, Sugar Shack South, Sugar Shack West, 

Middle, and Spring and Supher Gulch. App. 69 Tf 28. According to the 

Complaint, acidic groundwater leachate from these piles transports various metals 

through springs and seeps into the Red River. App. 69 TlTf 29-30. 

The Complaint further alleged that on February 13, 1998, ten months before 

this Court issued its opinion in the prior litigation, David Abshire, a Geologist in 

EPA Region 6, issued a report entitled: "Report on Hydrological Connection 

Associated with Molycorp Mining Activity, Questa, New Mexico" [referred to 

herein as "Abshire Report"], App. 29, 70 Tf 36. According to the Complaint, the 

Abshire Report concluded that: 

(a) discharges from Molycorp's waste rock dumps are hydrologically 
connected to the seepages into the Red River; (b) that the seepages 



are the primary and most incessant source for metals loading to the 
Red River; and (c) that a documented ground water hydrological 
connection between a source and surface water discharge is a "point 
source" requiring an NPDES permit under the Clean Water Act. 

App. 71 Tf 39. 

Count I ofthe Complaint alleged that the EPA knows that Molycorp is 

illegally discharging pollutants from a point source without an NPDES permit and 

has "failed to fulfill [its] non-discretionary duty under the Clean Water Act to take 

enforcement action" by issuing a compliance order or filing a civil action against 

Molycorp under 33 U.S.C. § 1319(a)(3). App. 74 TfTf 54-56. Count I sought a 

declaration that the EPA has violated its nondiscretionary duty "to take 

enforcement action regarding a known, illegal discharge," and an order requiring 

the EPA to take enforcement action "by either issuing Molycorp a compliance 

order or bringing a civil action against Molycorp." App. 75 TfTf 1-2. 

Count II ofthe Complaint alleged that the EPA has "failed to fulfill [its] 

non-discretionary duty under the Clean Water Act by failing to either issue an 

NPDES permit for Molycorp's illegal discharges from their waste rock dumps" 

under 33 U.S.C. § 1342, "or prohibit the illegal discharges" under 33 U.S.C. § 

1311. App. 75 TfTI 59-60. Count II sought a declaration that the EPA has violated 

its nondiscretionary duties under 33 U.S.C. §§ 1311 and 1342, and an order 
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requiring the EPA to either issue an NPDES permit or prohibit the discharge of 

pollutants from Molycorp's waste rock piles. App. 75-76 TfTf 3-4. 

On June 15, 1999, the EPA filed a motion to dismiss presenting several 

arguments. App. 80. First, the EPA argued that Amigos Bravos' action was 

barred by collateral estoppel, since it raised the same issues in its prior suit against 

Molycorp, and, as this Court held in that prior case, that the action should have 

been brought in the Court of Appeals within 120 days ofthe permit issuance. 

App, 86. Second, the EPA argued that the Complaint failed to state a claim since 

the agency's enforcement decisions are discretionary, not mandatory, and, 

therefore, cannot provide the basis for a CWA citizen suit. App. 88. Third, the 

EPA argued that the court lacked jurisdiction because Amigos Bravos' notice of 

intent to sue was inadequate. App. 93. 

Amigos Bravos responded and filed a motion for summary judgment, App. 

99, which the court held in abeyance pending the resolution ofthe government's 

motion to dismiss. CR 37. On November 8, 1999, the disfrict court granted the 

EPA's motion, holding that Amigos Bravos' action is barred by collateral 

estoppel. App. 169. The court held that the issue in this case ~ "the prohibition or 

permitting of groundwater seepage from the Molycorp mine waste rock piles into 
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the Red River" ~ is identical to that raised in Amigos Bravos' prior action against 

Molycorp. App. 174. The court fiirther held that Amigos Bravos had a full and 

fair opportunity to litigate that issue in the prior action. App. 175. Therefore, the 

court dismissed the Complaint with prejudice. Id 

On May 27, 2000, the EPA published notice ofthe availability of a new 

draft NPDES permit for Molycorp that generally prohibits the groundwater 

discharges that are at issue in this case. The draft permit specifically covers 

several ofthe seeps and requires monthly inspections to locate new seeps. The 

draft permit requires Molycorp to perform a field investigation and submit for 

EPA approval a plan to remedy point source discharges. The discharges must be 

remedied within two years of permit issuance. The draft permit also retains the 

EPA's discretion to revise the permit to address other seeps when they are 

sufficiently documented. The 60-day public comment period on the draft permit 

runs through July 27, 2000, and the EPA will hold a public hearing on July 13, 

2000. 

SUMMARY OF THE ARGUMENT 

In Amigos Bravos' earlier case against Molycorp, this Court held that the 

Complaint challenged the EPA's decision to omit the groundwater discharges 

^1 



from Molycorp's NPDES permit and, therefore, should have been filed under 33 

U.S.C. § 1369(b)(1) in the court of appeals within 120 days of permit issuance. 

The district court in the case at bar properly held that the Complaint in this action 

raises an issue that is identical to that decided in the earlier case. Both Complaints 

allege that the groundwater discharges from Molycorp's waste rock piles without 

an NPDES permit violate the CWA, and both Complaints seek to have the 

discharges prohibited or permitted. Thus, this action is barred by collateral 

estoppel. Like the earlier case, this action should have been filed in the court of 

appeals within 120 days of permit issuance. 

The facts that are of confrolling significance here have not changed since 

this Court affirmed the dismissal of Amigos Bravos' first suit. Since the Abshire 

Report was written by a geologist who had no authority to make findings on 

behalf of the Administrator under section 309(a)(3), it has no legal significance 

here. Moreover, the Abshire Report merely compiled previously existing 

evidence that Molycorp was discharging pollutants from the waste rock piles 

through the groundwater to the Red River. Thus, the Abshire Report did not 

constitute new facts or changed circumstances and did not prevent collateral 

estoppel from barring this action. 
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Even if this Court determines that this case is not collaterally estopped, the 

district court's dismissal should be affirmed because Amigos Bravos failed to 

allege the violation of a nondiscretionary duty as is required to establish 

jurisdiction under the CWA citizen suit section, 33 U.S.C. § 1365(a)(2). The two 

courts of appeal that have addressed this issue have held that section 309(a)(3) 

does not impose any mandatory duty on the EPA to take enforcement action. 

Rather, the plain language, structure, and legislative history ofthe CWA indicate 

that the EPA's responsibilities to investigate, make findings, and bring 

enforcement actions under section 309(a)(3) are discretionary, as such duties 

normally are. Likewise, sections 301 and 402 impose no mandatory duties upon 

the EPA. In any event, the EPA fulfilled whatever duties it has under the CWA by 

issuing a draft permit that covers some ofthe groundwater discharges from the 

Molycorp site. The EPA has no duty to take enforcement action while the permit 

process is ongoing. 

Finally, the district court lacked jurisdiction over Count I ofthe Complaint 

because Amigos Bravos' notice of intent to sue did not mention section 309(a)(3) 

and did not allege that the EPA has a nondiscretionary duty under that provision. 

The same is true of any allegations concerning section 301(e). Under 33 U.S.C. § 
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1365(b)(2), any case in which the notice of intent was not sufficient to enable the 

EPA to correct the violation before court involvement must be dismissed. 

ARGUMENT 

Standard of Review 

This Court reviews conclusions of law de novo. State Insurance Fund v. 

Ace Transportation. Inc.. 195 F.3d 561, 564 (10th Cir. 1999). The question of 

whether this action is barred by collateral estoppel is reviewed de novo, United 

States v. Rogers. 960 F.2d 1501, 1507 (10th Cir. 1992), as is the granting ofthe 

government's motion to dismiss under Fed. R. Civ. P. 12(b), Ordinance 59 

Association v. Department ofthe Interior. 163 F.3d 1150, 1152 (10th Cir. 1999). 

I. AMIGOS BRAVOS* COMPLAINT IS BARRED BY COLLATERAL 
ESTOPPEL. 

Collateral estoppel forecloses relitigation of matters that have already been 

decided "when each ofthe following criteria have been met:" 

(1) the issue previously decided is identical with the one presented in 
the action in question, (2) the prior action has been finally adjudicated 
on the merits, (3) the party against whom the doctrine is invoked was 
a party or in privity with a party to the prior adjudication, and (4) the 
party against whom the doctrine is raised had a full and fair 
opportunity to litigate the issue in the prior action. 

Rogers. 960 F.2d at 1508 (quoting Matter of Lombard. 739 F.2d 499 (10th Cir. 
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1984)), see also Murdock v. Ute Indian Tribe of Uintah. 975 F.2d 683, 686 (10th 

Cir. 1992). "The inquiry 'must be set in a practical frame and viewed with an eye 

to all the circumstances ofthe proceedings.'" Rogers. 960 F.2d at 1508 (quoting 

Ashe V. Swenson. 397 U.S. 436, 444 (1970)). 

A change in the facts underlying a dispute may prevent an earlier decision 

from having preclusive effect. Taken to an exfreme, however, this exception 

"could totally undermine the application of collateral estoppel. Rare would be the 

case in which counsel could not conjure up some factual element that had changed 

between adjudications." Scooper Dooper. Inc. v. Kraftco Corp.. 494 F.2d 840, 

846 (3d Cir. 1974). Therefore, only a change in facts that "were essential to the 

judgment and were 'of confrolling significance'" can avoid the preclusive effect of 

a prior determination. EEOC v. American Airlines. Inc.. 48 F.3d 164, 168 (5th 

Cir. 1995) (quoting Montana v. United States. 440 U.S. at 159 (1979)); see also 

United States v. Stauffer Chemical Co.. 464 U.S. 165, 172 (1984) ("Any factual 

differences between the two cases * * * are of no legal significance whatever in 

resolving the issue presented in both cases."); Klein v. Commissioner of Intemal 

Revenue. 880 F.2d 260, 263 (10th Cir. 1989) (holding no change in controlling 

facts precluded collateral estoppel); 18 Moore's Federal Practice § 132.02[2][e] 
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(3d ed.). 

A. The issue raised in this case is identical to that decided in the 
earlier action. 

Amigos Bravos contends that the first and fourth elements of collateral 

estoppel have not been met here. The issue raised in this case, they contend, is 

different from that raised in their prior suit against Molycorp. Amigos Bravos' 

contention, Br. 22-23, that they did not have a full and fair opportunity to litigate 

this issue in the prior action, however, is merely a restatement of their contention 

that the issue in this case was not litigated in that earlier action. In any event, the 

record reveals that Amigos Bravos participated fully in the prior litigation, and 

they make no allegations to the contrary. 

The district court correctly held that the issue raised in this case is identical 

to that decided in the earlier litigation between Amigos Bravos and Molycorp. In 

their Complaint in the prior action, Amigos Bravos contended that the discharge 

of pollutants from the Molycorp waste rock piles via the groundwater to the Red 

River without an NPDES permit violated the CWA. App. 16 Tf 27. In that case, 

the district court held that Amigos Bravos' Complaint challenged the EPA's 

decision to omit the groundwater discharges from Molycorp's NPDES permit. 

App. 21. In this case, Amigos Bravos again contended that the discharge of 
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pollutants from the waste rock piles without an NPDES permit violated the CWA. 

App. 73 Tf 52. That contention is central to all of Amigos Bravos' claims in this 

action. Thus, according to this Court's opinion in the prior action, Amigos 

Bravos' Complaint again challenges the EPA's decision to omit those discharges 

from Molycorp's permit. The district court held correctly that the issue raised in 

both cases was "the prohibition or permitting of contaminated groundwater 

seepage from the Molycorp mine waste rock piles into the Red River." App. 174. 

In the earlier action, Amigos Bravos asked the court to order Molycorp to 

cease discharging or obtain an NPDES permit. App. 16 Tfl 2. Likewise, in this 

case, Amigos Bravos asked the court to order the EPA to prohibit the discharges 

or issue Molycorp an NPDES permit. App. 76 Tf 4. As the district court said: 

In the first action. Plaintiffs brought suit against Molycorp to compel 
it to stop the pollution or obtain a permit. In this action. Plaintiffs 
argue that the EPA is required to compel Molycorp to stop polluting 
or issue it a permit. 

App. 174. Therefore, the disfrict court was correct in concluding that "the 

ultimate question of whether the discharge of pollutants from the waste rock piles 

at the Molycorp mine into groimdwater and thus the Red River must be stopped or 

subject to an NPDES permit, remains the same." Id. 

Amigos Bravos contends that in the prior action, they sought to establish 
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that the seeps were point source discharges under the CWA. Now, they contend 

that the EPA agrees that the seeps are point source discharges and seek to force the 

EPA to take enforcement action. Br. 9. Both actions, however, challenged the 

EPA's decision not to include the seeps in Molycorp's NPDES permit. In the 

prior action, this Court held that because Amigos Bravos' Complaint attacked the 

EPA's decision to omit the discharges from the waste rock piles from Molycorp's 

NPDES permit, the case should have been filed under 33 U.S.C. § 1369(b)(1) in 

the Court of Appeals within 120 days ofthe issuance ofthe NPDES permit. App. 

28. The Complaint here is identical in all material respects to that in the prior 

action. Therefore, Amigos Bravos should have filed in the Court of Appeals and 

is collaterally estopped from relitigating the issue that was decided in that earlier 

case. 

B. The facts that were of controlling significance in the earlier 
litigation have not changed. 

Like the legal claims, the facts alleged in the two Complaints are nearly 

identical. Compare App. 8 Tf 8 with 65 Tf 17; 9 Tf 9 with 65 Tf 18; 10-11 TfTf 11-15 

with 67 TfTf 20-23; 12 Tf 16-17 with 68 TfTf 25-27; 12 Tf 18 with 69 Tf 28-29; 13 Tl 20 

with 68 Tf 24; 15 Tf 23 with 70 Tf 32; 15 Tf 24 witli 70133. Amigos Bravos contends 

that the Abshire Report is a new fact that makes the issue raised in this case 
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different from that decided in the prior litigation.' That report, however, has no 

legal significance here and, therefore, does not prevent the operation of collateral 

estoppel. 

Amigos Bravos alleged in their Complaint that the Abshire Report 

constitutes a finding by the Adminisfrator of a point source that friggers the EPA's 

duty to take enforcement action against Molycorp under CWA section 309(a)(3). 

App. 71, 73-75. The Abshire Report, however, was authored by a geologist in 

EPA Region 6, App. 29, who was not empowered to make findings on behalf of 

the Administrator under section 309(a)(3). The Administrator has delegated that 

authority to the Regional Adminisfrators and the Assistant Adminisfrator for 

Enforcement and Compliance Assurance, who may in tum re-delegate the 

authority to make findings to Division Directors. EPA Delegations Manual § 2-

22. Since Abshire was not authorized to make findings under section 309, his 

report does not constitute a finding by the Administrator that would frigger any 

allegedly mandatory duty under the CWA. Thus, the Abshire Report has no legal 

significance in this case and does not prevent collateral estoppel from barring 

Amigos Bravos' claims. 

' As noted above, the Abshire Report came out approximately ten months before 
this Court's decision in the prior litigation. 
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Moreover, there was evidence at the time ofthe prior suit that Molycorp 

was discharging pollutants from the waste rock piles through the groundwater to 

the Red River. See App. 14 Tf 21. The Abshire Report was not new evidence, but 

merely compiled the results ofthe numerous studies that had previously been . 

conducted on the Red River near the Molycorp site. App. 30, 61; Supp. App. x; 

see also Supp. App. x (Slifer at 5-9). Among those studies was a report by Dennis 

Slifer ofthe New Mexico Environment Department, submitted to the EPA in 

March of 1996. Supp. App. x.̂  The Slifer Report documented that pollutants 

from the waste rock piles reached the Red River through groundwater seeps. 

Supp. App. X (1, 43-47, 66-67). Thus, the Abshire Report did not constitute 

changed circumstances or new facts so as to prevent collateral estoppel from 

barring this action. 

II. AMIGOS BRAVOS' COMPLAINT FAILS TO ALLEGE 
JURISDICTION UNDER THE CITIZEN SUIT SECTION OF THE 
CWA. SINCE THE EPA'S ENFORCEMENT DECISIONS ARE 
DISCRETIONARY. 

Even if the Court determines that this case is not barred by collateral 

estoppel, it should affirm the district court's dismissal since Amigos Bravos' 

^ Amigos Bravos attached the Slifer Report as exhibit 2 to their motion for 
summary judgment, explaining that it "is heavily relied on and routinely cited by 
the EPA" in the Abshire Report. App. 110 n. 1; see also Supp. App. x. 
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Complaint failed to establish jurisdiction. "This court is not consfrained by the 

trial court's conclusions, but may affirm the district court on any legal ground 

supported by the record, whether or not such ground was argued in the disfrict 

court." State Insurance Fund. 195 F,3d at 564 (citations omitted). 

Amigos Bravos' Complaint, App. 64, alleged jurisdiction based on the 

citizen suit section ofthe CWA, which grants the disfrict courts jurisdiction over 

suits against the Adminisfrator ofthe EPA "where there is alleged a failure ofthe 

Adminisfrator to perform any act or duty under this chapter which is not 

discretionary with the Adminisfrator." 33 U.S.C. § 1365(a)(2) (emphasis added).^ 

The Complaint alleged that the Adminisfrator violated her nondiscretionary duties 

1) to either issue a compliance order or file a civil action under section 309(a)(3), 

33 U.S.C. § 1319(a)(3), and 2) to either issue an NPDES permit under section 402, 

33 U.S.C. § 1342, or prohibit Molycorp's allegedly illegal discharges under 

section 301, 33 U.S.C. § 1311. App. 74-75. In its motion to dismiss, the EPA 

argued that since its enforcement decisions are discretionary, the Complaint failed 

^ Since the citizen suit section is a waiver of sovereign immunity, it must be read 
narrowly. Department of Energy v. Ohio. 503 U.S. 607. 615 0992). If there is 
any doubt about whether the Adminisfrator's duties under section 309(a)(3) are 
"not discretionary," those terms must be interpreted in favor ofthe government's 
immunity. Jd; cf Monongahela Power Co. v. Reilly. 980 F.2d 272, 276 n. 3 (4th 
Cir. 1992) ("The term 'nondiscretionary' has been construed narrowly."). 
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to state a claim under the CWA citizen suit section. App. 88. In response, 

Amigos Bravos contended that 1) section 309(a)(3) "mandates enforcement 

against a known violator," and 2) sections 301 and 402, "when read together, do 

not give the EPA the discretion to exempt point sources from the requirements of 

the Act." App. 121. Since the disfrict court held that Amigos Bravos' action was 

barred by collateral estoppel, it did not mle on this issue. App. 172. 

A. Section 309(a)(3) of the CWA does not impose a mandatory duty 
on the EPA to take enforcement action. 

Section 309(a)(3) ofthe CWA provides: 

Whenever on the basis of any information available to him the 
Administrator finds that any person is in violation of section 1311, 
1312, 1316, 1317, 1318, 1328, or 1345 of this title, or is in violation 
of any permit condition or limitation implementing any of such 
sections in a permit issued under section 1342 of this title by him or 
by a State or in a permit issued under section 1344 of this title by a 
State, he shall issue an order requiring such person to comply with 
such section or requirement, or he shall bring a civil action in 
accordance with subsection (b) of this section. 

33 U.S.C. § 1319(a)(3). 

The two courts of appeals that have addressed the question have concluded 

that section 309(a)(3) does not require the Administrator to take enforcement 

action, but merely authorizes her to do so. See Dubois v. Thomas. 820 F.2d 943 

(8th Cir. 1987); Sierra Club v. Train. 557 F.2d 485 (5th Cir. 1977). see also Cross 
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Timbers Concemed Citizens v. Saginaw. 991 F.Supp. 563,569 (N.D. Tex. 1997) 

(following Sierra Club v. Train): Caldwell v. Gurley Refining Co.. 533 F.Supp. 

252, 255-57 (E.D. Ark. 1982) (same). Courts of appeals that have addressed 

similar questions have likewise concluded that agency enforcement decisions are 

discretionary. See, e.g.. Preserve Endangered Areas of Cobb's History. Inc. v. 

Corps of Engineers. 87 F.3d 1242, 1249 (11th Cir. 1996) (EPA Administrator's 

decision not to overmle Secretary of Army's determination on section 404 

wetlands permit is discretionary); Laguna Gatuna. Inc. v. Browner. 58 F.3d 564, 

566 (10th Cir, 1995) ("Judicial review of every unenforced compliance order 

would undermine the EPA's regulatory authority;" court lacked jurisdiction to 

review CWA compliance order); Harmon Cove Condo. Ass'n v. Marsh. 815 F.2d 

949 (3d Cir. 1987) (Secretary of Army has discretion in enforcing CWA section 

404); City of Seabrook v. Costle. 659 F,2d 1371, 1375 (5th Cir. 1981) (section 

113(a) of Clean Air Act gives Administrator discretion in enforcement); State 

Water Control Bd. v. Train. 559 F.2d 921, 927 & n. 34 (4th Cir, 1977) (EPA has 

discretion to decline to prosecute municipalities that attempt in good faith but fail 

to meet effluent limitations deadlines). 

1. The EPA has no mandatory duty to investigate and make 
findings. 
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The Eighth Circuit in Dubois, following the Fifth Circuit's decision in 

Sierra Club v. Train. 557 F.2d 485, held that "the duties imposed on [the EPA] by 

§ 309(a)(3) are discretionary." 820 F,2d at 945, The plaintiffs in Dubois filed a 

citizen suit against the EPA, alleging that it failed to carry out its mandatory duty 

to enforce the CWA, The district court entered judgment in favor ofthe plaintiffs, 

and the Court of Appeals reversed. Id 

The court first addressed the EPA's duty to investigate and make findings 

under section 309(a)(3). The plain language of that section, the Court held, 

"makes no mention whatever of a duty to make findings, much less a duty to carry 

out an investigation of each and every citizen complaint." Dubois. 820 F,2d at 

947. The court cited Citv of Seabrook v. Costle. 659 F.2d 1371, 1374 (5th Cir. 

1981), in which the Fifth Circuit held that similar language in section 113 ofthe 

Clean Air Act'* "does not impose a nondiscretionary duty [on the Administrator] to 

make a finding on every alleged violation." Id at 1375; see also Citv of Yakima 

V. Surface Trans, Bd,. 46 F.Supp,2d 1092, 1099-1100 (E.D.Wash, 1999) (same). 

Likewise, the Third Circuit in Harmon Cove held that similar language in section 

"* Section 113 ofthe Clean Air Act, 42 U,S,C, § 7413, begins exactly the same as 
section 309(a)(3) ofthe CWA: "Whenever, on the basis of any information 
available to him, the Administrator finds that any person is in violation * * * ." 
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404 ofthe CWA^ "imposes no duty on the Secretary [ofthe Army] to make a 

finding of violation." 815 F,2d at 953, Indeed, in their pleadings in the disfrict 

court, Amigos Bravos conceded that "the EPA's duty to make a threshold 

determination as to whether there is a violation" is "a discretionary duty," App, 

128, 

The court in Dubois also held that the EPA's interpretation of section 

309(a)(3) as giving the Adminisfrator discretion in enforcement was consistent 

with Congress's intent in enacting the CWA, 

EPA could be compelled to expend its limited resources investigating 
multitudinous complaints, irrespective ofthe magnitude of their 
environmental significance. As a result, EPA would be unable to 
investigate efficiently and effectively those complaints that EPA, in 
its expertise, considers to be the most egregious violations ofthe 
[CWA], Only if the Administrator has discretion to allocate its own 
resources can a rational enforcement approach be achieved, 

820 F,2d at 948, The court in City of Seabrook also recognized that "enforcement 

agencies have only limited resources" and "are duty-bound to allocate those 

resources in the interest ofthe general public as they perceive it, not in the causes 

deemed most important by individual citizens," 659 F,2d at 1375; see also Sierra 

^ Section 404 ofthe CWA, 33 U,S,C. § 1344, begins exactly the same as section 
309(a)(3): "Whenever on the basis of any information available to him, the 
Secretary finds that any person is in violation * * * ." 
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Club V. Train. 557 F.2d at 490-91,^ 

Amigos Bravos alleged in their Complaint that the Abshire Report 

constituted a finding by the Adminisfrator under section 309(a)(3) that Molycorp's 

groundwater discharges violated the CWA. App, 63 TfTf 7-9, 71 Tfl 39-40, 74 TfTf 

54-56. As discussed above, however, since the Abshire Report was authored by a 

geologist who was not empowered to make findings under section 309(a)(3), it 

does not constitute a finding by the Adminisfrator. Moreover, upon receipt of that 

report, the Adminisfrator was under no obligation to make such a finding, as 

discussed above. Since there has been no finding of a violation, section 309(a)(3) 

has not been triggered. The plain language of section 309(a)(3) states that the 

Administrator need initiate enforcement action only when she finds a violation. 

Thus, the EPA is not obliged to take any enforcement action here, 

2. The EPA has no mandatory duty to enforce the CWA. 

^ Amigos Bravos argued in the disfrict court that Dubois and Train are 
distinguishable because they are based on a concem about allocating scarce 
agency resources, but since the EPA has already investigated and found a 
violation here, that concem is not relevant in this case. App, 127, On the 
contrary, these policy concems apply not only to investigations, but also to 
enforcement actions. Congress did not intend to require the Administrator to take 
enforcement action in every case, but rather intended for her to "reserve [her] 
authority for cases of paramount interest." Dubois. 820 F,2d at 950 (citing S. Rep. 
92-414, at 64 (1971)). 
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Even if the Abshire Report constituted a finding of a violation under section 

309(a)(3), the EPA still had no mandatory duty to take enforcement action against 

Molycorp, The court in Dubois recognized that the term "shall" generally 

indicates that the prescribed act is mandatory, but also recognized that "agency 

decisions which refuse enforcement generally are unsuitable for judicial review." 

Dubois. 820 F.2d at 948 (citing Heckler v, Chanev. 470 U.S. 821, 831 (1985)),"' 

Thus, "when duties within the traditional realm of prosecutorial discretion are 

involved, the courts have not found this maxim [that "shall" normally imposes a 

^ The Supreme Court in Heckler v. Chancy, held that the Food and Dmg 
Administration has the discretion to decline to take enforcement actions with 
respect to dmgs used to carry out the death penalty. 470 U,S. at 838, Similar to 
the CWA citizen suit section which allows challenges of nondiscretionary agency 
duties only, the Adminisfrative Procedure Act, 5 U.S.C. § 701(a)(2), precludes 
judicial review of agency actions that are "committed to agency discretion by 
law." The Court in Heckler held that "an agency's decision not to prosecute or 
enforce * * * is a decision generally committed to an agency's absolute 
discretion," id at 831, and "should be presumed immune from judicial review 
under § 701(a)(2)," Id at 832. If the statute provides "guidelines" for the 
agency's exercise ofits enforcement authority, "either by setting substantive 
priorities, or by otherwise circumscribing an agency's power to discriminate 
among issues or cases it will pursue," the presumption may be rebutted. Id at 
833, The Court held that the Act goveming the FDA's enforcement did not 
provide sufficient guidelines to rebut the presumption that enforcement is 
discretionary. Id at 838. Similarly, section 309(a)(3) ofthe CWA supplies no 
guidelines for enforcement, but rather commits enforcement entirely to the EPA's 
discretion; it does not set substantive priorities or otherwise limit the EPA's 
authority to decide which cases to pursue. 
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mandatory duty] controlling." City of Seabrook. 659 F.2d at 1374 n.3; Heckler. 

470 U.S. at 1657-58; cf Inmates of Attica Correctional Facility v. Rockefeller. 

477 F,2d 375, 381 (2d Cir, 1973) (The mandatory nature ofthe word "required" * 

* * is insufficient to evince a broad Congressional purpose to bar the exercise of 

executive discretion,"). 

To interpret section 309(a)(3), the court in Dubois looked to the stmcture of 

the CWA. Section 309(b), to which section 309(a)(3) expressly refers, provides in 

part: 

The Adminisfrator is authorized to commence a civil action for 
appropriate relief, including a permanent or temporary injunction, for 
any violation for which he is authorized to issue a compliance order 
under subsection (a) of this section, 

33 U,S,C, § 1319(b) (emphasis added). The use ofthe term "authorized" indicates 

that the duties to issue compliance orders and commence civil actions are 

discretionary, Dubois. 820 F,2d at 949; see also Sierra Club v. Train. 557 F,2d at 

490 ("Section 1319, especially subsection (b)'s statutory language "is authorized," 

clearly demonstrates the discretionary flavor ofthe statute,"). Likewise, section 

402(i), 33 U.S.C. § 1342(i), provides: "Nothing in this section shall be constmed 

to limit the authority ofthe Administrator to take action pursuant to section 1319 

of this tifle." (emphasis added). This text also indicates that section 309 
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authorizes the Adminisfrator to take enforcement action, but does not mandate 

such action. 

The citizen suit section itself also indicates that enforcement is 

discretionary. Section 505(a) allows citizens to file suit against alleged violators, 

as well as against the EPA for failure to perform a nondiscretionary duty, 33 

U,S,C, § 1365(a), The Supreme Court in Gwaltney of Smithfield. Ltd. v, 

Chesapeake Bay Foundation. Inc. 484 U.S, 49 (1987), held that "the citizen suit is 

meant to supplement rather than to supplant governmental action," Id at 60, 

Accordingly, section 505(b) bars citizen suits against alleged violators when the 

EPA is pursuing enforcement. 33 U.S,C. § 1365(b), If the EPA were required to 

take enforcement action in every case, then section 505(a)(1), which allows citizen 

suits against alleged violators, would be superfluous; the only viable citizen suits 

would be suits to force the EPA to take action. The government's ubiquitous 

enforcement would leave no room for supplementation in citizen suits. See 

Dubois. 820 F,2d at 949, 

Finally, sections 301 and 402 provide the EPA another altemative for 

handling violations: issuing an NPDES permit. The Supreme Court in Weinberger 

V. Romero-Barcelo. 456 U.S, 305 (1982), found that under the CWA, discharges 
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that pose an imminent threat should be immediately enjoined. For other sorts of 

violations, the Court found that the Adminisfrator is "authorize[d]" to bring 

enforcement action, but section 309(b) "makes clear that Congress did not 

anticipate that all discharges would be immediately enjoined," Id at 317, The 

Court held that violations need not be enjoined immediately, but rather applying 

for an NPDES permit is sufficient to ensure compliance with the CWA, Id at 315 

("The prohibition ofthe [CWA] against discharge of pollutants * * * can be 

overcome by the very permit the Navy was ordered to seek."). By the same token, 

the EPA is not required to bring enforcement actions for every violation, but may 

use the permit process to bring violators into compliance. The availability of this 

altemative demonsfrates that the Administrator need not issue an abatement order 

or file suit in every case under section 309(a)(3), See Caldwell. 533 F.Supp, at 

257. Thus, the stmcture ofthe CWA shows that enforcement is discretionary. 

The legislative history ofthe CWA also shows that the Administrator's duty 

to take enforcement action under section 309(a)(3) is discretionary. According to 

the Conference Committee Report, the Senate version ofthe CWA "require[d] the 

Administrator * * * to issue a compliance order or to bring a civil action against 

the pollutor." The House version was "basically the same as the Senate bill except 
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that the Administrator is authorized rather than required to initiate civil actions or 

criminal proceedings;" and the Conference substitute adopted the House version. 

S. Conf No. 92-1236, at 131-32 (1972). reprinted in Legis, Hist. 314-15 

(emphasis added). The court in Dubois found that "even the Senate version of § 

309(a)(3) did not require the Administrator to take enforcement action whenever a 

violation was found." 820 F.2d at 950. In particular, the Senate Report stated that 

"the Adminisfrator may issue an order to comply or go to court against the 

violator." S. Rep. No. 92-414 , at 10 (1971), reprinted in Legis. Hist. 1428 

(emphasis added); see also H.R. Rep. No. 92-911, at 114 (1972), reprinted in 

Legis. Hist, 801, The Senate Report also emphasized that the federal 

government's enforcement authority "should be used judiciously in those cases 

[which] deserve Federal action because of their national character, scope or 

seriousness," and that the Adminisfrator should "reserve his authority for cases of 

paramount interest." S. Rep. No. 92-414, at 64 (1971), reprinted in Legis. Hist. 

1428; see also Sierra Club v. Train. 557 F.2d at 489-90. Thus, the court in Dubois 

held that "the duties imposed on [the EPA] by § 309(a)(3) are discretionary," and 

the district court should have dismissed the claim against the EPA for lack of 

subject matter jurisdiction. Dubois. 820 F.2d at 951; accord Sierra Club v. Train. 
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557F.2dat491. 

In opposing the EPA's motion to dismiss in the disfrict court, App. 123-24, 

Amigos Bravos cited several disfrict court cases holding that the EPA's CWA 

enforcement duties are nondiscretionary. See Greene v. Costle. 577 F.Supp. 1225 

(W.D, Tenn, 1983), reversed. 1990 WL 152617 (W,D, Tenn, 1990), Supp, App, 

x:̂  United States v, Phelps Dodge Corp,. 391 F.Supp. 1181 (D. Ariz. 1975);^ South 

Carolina Wildlife Fed'n [SCWF] v. Alexander. 457 F.Supp, 118 (D,S,C, 1978); 

People ofthe State of Illinois v, Hoffinan. 425 F.Supp. 71 (S.D, 111, 1977), The 

continuing validity of these cases is questionable, since all of these cases were 

decided before the Supreme Court held that enforcement is presumed to be 

discretionary and immune from judicial review in Heckler v. Chancy. 470 U,S, at 

831-32, In addition, all of these cases were decided before the Eighth Circuit's 

* The district court in Greene initially denied the EPA's motion to dismiss, holding 
that section 309(a)(3)'s duties are mandatory, 477 F.Supp. at 1227. However, the 
court later reversed itself and dismissed the case, based on the intervening 
decisions in Dubois and Heckler emphasizing the discretionary nature of 
enforcement, 1990 WL 152617 (W,D, Tenn. 1990), Supp. App, x, 

' Phelps Dodge held only that the Adminisfrator need not issue a civil abatement 
order before instituting criminal enforcement proceedings; any discussion beyond 
that was dicta. 391 F.Supp, at 1184; cf U.S. v, Frezzo Bros,. Inc.. 602 F.2d 1123 
(3d Cir. 1979), cert, denied. 444 U.S. 1074 (1980) (noting that Phelps Dodge held 
that the Administrator need not pursue civil enforcement before criminal). 
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decision in Dubois, which expressly declined to follow the disfrict court's 

decisions in Greene, SCWF. and Hoffinan, 820 F,2d at 946,'° 

Amigos Bravos also cited to several opinions in the district court that are 

not relevant here. In Natural Resources Defense Council v. Costle. 568 F,2d 1369 

(D,C, Cir, 1977), which was decided before Heckler, the court held that the EPA 

exceeded its authority in promulgating regulations that exempted entire categories 

of point sources from the NPDES permit requirements. Id at 1372. Contrary to 

Amigos Bravos' representation in the disfrict court, App. 125, 136, the district 

court in Cross Timbers Concemed Citizens v. Saginaw. 991 F.Supp. 563 (N.D. 

Tex, 1997), held that it did not have jurisdiction under the CWA citizen suit 

section since "no mandatory EPA duty arises from the CWA to perform the 

specific actions for which Plaintiff requests declaratory and injunctive relief," Id 

'° A leading treatise on environmental law concluded: 

Although there is lower court authority to the contrary, the better 
view of section 309(a) is that enforcement is discretionary, in spite of 
the statute's use ofthe usually mandatory "shall" in describing EPA's 
response to a finding of noncompliance. Enforcement has nearly 
always been viewed as a matter of discretion on the part of law 
enforcement authorities, and even when the statute uses words like 
"shall," the better view is that enforcement is discretionary unless 
Congress has inserted a sanction for failure to act. 

2 Law of Environmental Protection § 12.08[l][c] (2000). 
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at 570. In K.W, Thompson Tool Co,. Inc, v. United States. 656 F.Supp. 1077 

(D.N.H. 1987), the plaintiff claimed under the Federal Tort Claims Act ("FTCA") 

that the EPA abused the NPDES process by relying on false data and violated its 

own policies by criminally prosecuting the plaintiff while he was voluntarily 

attempting to-^omplyingyith the CWA, Id at 1080, The court held that it lacked 

jurisdiction since the challenged actions fell within the "discretionary function 

exception" to the FTCA, Id at 1085. None of these cases held that the EPA has a 

mandatory duty to enforce the CWA under section 309(a)(3). 

B. Sections 301 and 402 ofthe CWA do not impose mandatory 
duties on the EPA to take enforcement action. 

Section 301 prohibits the discharge of pollutants into navigable waters 

except as authorized by specified sections ofthe CWA, 

Except as in compliance with this section and sections 1312, 1316, C o^^'^^ 
1317, 1328, 1342, and 1344 of this title, the discharge of any 
pollutant by any person shall be unlawfiil. 

33 U.S.C, § 1311(a), Section 301 also provides: 

Effluent limitations established pursuant to this section or section 
1312 of this title shall be applied to all point sources of discharge of 
pollutants in accordance with the provisions of this chapter, 

33 U.S.C, § 1311(e), Section 402, 33 U,S,C, § 1342, is one ofthe sections that 

authorizes discharges, [footnote on other sections] 
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(1) * * * the Administrator may, after opportunity for public hearing, 
issue a permit for the discharge of any pollutant, or combination of 
pollutants, notwithstanding section 1311(a) of this title * * * . 

33U,S,C, § 1342(a)(1), 

The analysis set forth above with regard to enforcement under section 

309(a)(3) is equally applicable here. The EPA's enforcement decisions imder the 

CWA are discretionary. The plain language of these provisions reveals their 

discretionary nature. Sections 301(a) and (e) do not even mention the EPA, much 

less impose a mandatory duty upon the Administrator," Section 301(a) is a 

prohibition directed at dischargers, and 301(e) is a general statement that effluent 

limitations apply to point source discharges. Section 402 expressly makes the 

EPA's duty to issue NPDES permits discretionary by using the term "may," See 

Bennett v. Panama Canal Co,. 475 F,2d 1280, 1282 (D.C. Cir. 1973) ("Ordinarily 

'may' is a permissive not a mandatory term."). Thus, the plain language of 

sections 301(a), 301(e), and 402 indicates that the EPA's duties thereunder are 

discretionary. 

There is no indication in the Congressional reports that sections 301(a) and 

" Amigos Bravos did not allege in their Complaint that section 301(e) imposes a 
nondiscretionary duty on the EPA, but first raised this argument in their motion 
for summary judgment. App. 135. The Complaint referred only to section 301(a) 
in this regard, App. 74, 
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(e) were intended to impose upon the Adminisfrator any nondiscretionary duty. 

See S, Conf Rep, No. 92-1236, at 119-21 (1972), reprinted in Legis. Hist. 302-4; 

H. R. Rep, No, 92-911, at 100-104 (1972). reprinted in Legis. Hist. 787-91; S. 

Rep. No. 92-414, at 41-46 (1971), reprinted in Legis. Hist. 1459-64. The 

Conference Report states, however, that, in both the House and Senate versions, 

section 402 merely "authorizes" the Adminisfrator to issue permits. S. Conf Rep. 

No. 92-1236, at 138-39 (1972), reprinted in A Legislative History ofthe Water 

Pollution Confrol Act Amendments of 1972, at 321-22 (1973) [hereinafter "Legis. 

Hist,"], Thus, sections 301(a), 301(e), and 402 do not impose any 

nondiscretionary duties upon the EPA, 

In support ofits argument on Count II, Amigos Bravos relied in the district 

court upon NRDC v, Costle. 568 F,2d 1369, As pointed out above, that case is not 

relevant here. The issue in that case was whether the EPA has the authority to 

exempt entire categories of point sources from the NPDES permit requirements; 

the issue here is whether the EPA has a mandatory duty to enforce the CWA. The 

EPA's alleged failure to take enforcement action against Molycorp is not 

tantamount to exempting a class of discharges by regulation, Amigos Bravos also 

relied upon Cross Timbers, in which the district court held that it did not have 
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jurisdiction since section 301(e) does not impose a mandatory duty upon the EPA, 

991 F.Supp, at 569, 

In any event, the EPA did in fact take enforcement action here. As noted 

above, the EPA issued a draft NPDES permit that covers the groundwater 

discharges from the Molycorp site that are sufficiently documented to warrant 

regulation at this time. That action is sufficient to fulfill whatever duties the EPA 

has under the CWA, See Weinberger v, Romero-Barcelo. 456 U.S. 305, 315 

(applying for an NPDES permit is sufficient to ensure compliance with the CWA). 

Molycorp's alleged discharges need not be enjoined while the permit process is 

proceeding. The Supreme Court's statement in Weinberger about the courts' 

discretion applies with equal force to the EPA. 

That the scheme as a whole contemplates the exercise of discretion 
and balancing of equities militates against the conclusion that 
Congress intended to deny courts their fraditional equitable discretion 
in enforcing the statute. 

Id at 316. Thus, since the duties that Amigos Bravos alleged the EPA violated are 

discretionary, the Complaint failed to establish jurisdiction under the CWA citizen 

suit section, 

III. THE DISTRICT COURT LACKED JURISDICTION BECAUSE 
AMIGOS BRAVOS' NOTICE OF INTENT TO SUE WAS 
INADEOUATE. 
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The CWA requires plaintiffs to give the EPA notice of intent to sue at least 

60 days before filing a citizen suit, 33 U,S,C, § 1365(b)(2), This requirement is a 

"mandatory condition [] precedent to commencing suit" that must be sfrictly 

constmed. New Mexico Citizens for Clean Air and Water v. Espanola Mercantile 

Co.. 72 F.3d 830, 833 (10th Cir, 1996) (quoting Hallstrom v, Tillamook Countv. 

493 U,S. 20, 31 (1989)). The EPA regulations implementing this provision 

require the notice to identify the provision ofthe CWA that creates the alleged 

nondiscretionary duty and to "describe with reasonable specificity the action taken 

or not taken by the Administrator which is alleged to constitute a failure to 

perform such act or duty." 40 C.F.R. § 135.3(b). The notice must give sufficient 

notice to enable the EPA to correct the alleged violation before a court becomes 

involved. New Mexico Citizens. 72 F.3d at 833. The court may not exercise its 

discretion, but must dismiss any case in which the notice of intent was inadequate. 

Id 

In their notice of intent to sue, Amigos Bravos first contended that "[t]he 

EPA has a nondiscretionary duty to prohibit the discharge of unpermitted 

pollutants," presumably under sections 301(a), 33 U.S.C. § 1311(a), and 402, 33 

U.S.C. § 1342, ofthe CWA, Supp, App, 5. Second, they contended that the EPA 
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has a nondiscretionary duty under section 309(a)(1), 33 U,S,C, § 1319(a)(1), to 

issue a notice of violation to anyone who violates a permit issued by a state under 

an approved permit program. Supp, App, 5, Third, Amigos Bravos alleged that 

the EPA has a nondiscretionary duty "to promptly require a permit for illegal 

discharges," Supp, App, 6, The disfrict court did not address this issue, since it 

held the action was barred by collateral estoppel, App. 172. 

Amigos Bravos' notice of intent did not mention section 309(a)(3), 33 

U,S,C, § 1319(a)(3), and did not allege that the EPA has a nondiscretionary duty 

to either issue a compliance order or bring a civil action against known violators 

under that section. The notice only alleged that the EPA must issue notices of 

violation to violators of state-issued permits under section 309(a)(1), 33 U,S.C, § 

1319(a)(1), an allegation that Amigos Bravos did not include in their Complaint, 

Indeed, since the State of New Mexico does not have an approved CWA permit 

program, section 309(a)(1) cannot possibly be relevant in this case. Thus, the 

notice of intent did not give the EPA notice ofthe statutory provision or substance 

of Count I of Amigos Bravos' Complaint and did not, therefore, give the EPA 

sufficient information to correct the alleged violation. Accordingly, this Court is 

without jurisdiction to consider Count I, 
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Likewise, Amigos Bravos did not mention section 301(e), 33 U,S,C, § 

1311(e) in their notice of intent, much less argue that the EPA has a 

nondiscretionary duty under that section. Rather, the notice contended only that 

Molycorp was violating section 301(a). Supp. App. 4. Moreover, as noted above, 

the Complaint did not cite section 301(e) or allege a nondiscretionary duty under 

that provision, but referred only to section 301(a), App, 74, Therefore, this Court 

is without jurisdiction to consider any argument concerning section 301(e), 

CONCLUSION 

For the foregoing reasons, the judgment ofthe district court should be 

affirmed. 

Respectfully submitted. 
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STATEMENT REGARDING ORAL ARGUMENT 

The United States does not object to Amigos Bravos' suggestion that oral 

argument is not necessary in this case, but is available if the Court wishes to hear 

oral argument. 
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ADDENDUM 

Clean WaterAct§ 301, 33 U.S.C. § 1311 

(a) Illegality of pollutant discharges except in compliance with law 

Except as in compliance with this section and sections 1312, 1316, 
1317, 1328, 1342, and 1344 of this titie, the discharge of any 
pollutant by any person shall be unlawful. 

* * * 

(e) All point discharge source application of effluent limitations 

Effluent limitations established pursuant to this section or section 
1312 of this title shall be applied to all point sources of discharge of 
pollutants in accordance with the provisions of this chapter. 

Clean Water Act § 309, 33 U,S,C, § 1319 

(a) State enforcement; compliance orders 

(1) Whenever, on the basis of any information available to him, the 
Adminisfrator finds that any person is in violation of any condition or 
limitation which implements section 1311, 1312, 1316, 1317, 1318, 
1328, or 1345 of this title in a permit issued by a State under an 
approved permit program under section 1342 or 1344 of this title, he 
shall proceed under his authority in paragraph (3) of this subsection 
or he shall notify the person in alleged violation and such State of 
such finding. If beyond the thirtieth day after the Adminisfrator's 
notification the State has not commenced appropriate enforcement 
action, the Adminisfrator shall issue an order requiring such person to 
comply with such condition or limitation or shall bring a civil action 
in accordance with subsection (b) of this section, 

* * * 

(3) Whenever on the basis of any information available to him the 



Administrator finds that any person is in violation of section 1311, 
1312, 1316, 1317, 1318, 1328, or 1345 of this title, or is in violation 
of any permit condition or limitation implementing any of such 
sections in a permit issued under section 1342 of this title by him or 
by a State or in a permit issued under section 1344 of this title by a 
State, he shall issue an order requiring such person to comply with 
such section or requirement, or he shall bring a civil action in 
accordance with subsection (b) of this section. 

(b) Civil actions 

The Adminisfrator is authorized to commence a civil action for 
appropriate relief, including a permanent or temporary injunction, for 
any violation for which he is authorized to issue a compliance order 
under subsection (a) of this section. Any action under this subsection 
may be brought in the district court ofthe United States for the 
district in which the defendant is located or resides or is doing 
business, and such court shall have jurisdiction to restrain such 
violation and to require compliance. Notice ofthe commencement of 
such action shall be given immediately to the appropriate State, 

Clean Water Act § 402, 33 U,S.C, § 1342 

(a) Permits for discharge of pollutants 

(1) Except as provided in sections 1328 and 1344 of this title, the 
Administrator may, after opportunity for public hearing, issue a 
permit for the discharge of any pollutant, or combination of 
pollutants, notwithstanding section 1311(a) of this title, upon 
condition that such discharge will meet either (A) all applicable 
requirements under sections 1311, 1312, 1316, 1317, 1318, and 1343 
of this title, or (B) prior to the taking of necessary implementing 
actions relating to all such requirements, such conditions as the 
Administrator determines are necessary to carry out the provisions of 
this chapter. 

* * * 



(i) Federal enforcement not limited 

Nothing in this section shall be constmed to limit the authority ofthe 
Adminisfrator to take action pursuant to section 1319 of this title. 

Clean Water Act § 505, 33 U.S.C. § 1365 

(a) Authorization; jurisdiction 

Except as provided in subsection (b) of this section and section 
1319(g)(6) of this title, any citizen may commence a civil action on 
his own behalf-

(1) against any person (including (i) the United States, and (ii) any 
other governmental instmmentality or agency to the extent permitted 
by the eleventh amendment to the Constitution) who is alleged to be 
in violation of (A) an effluent standard or limitation under this 
chapter or (B) an order issued by the Administrator or a State with 
respect to such a standard or limitation, or 

(2) against the Administrator where there is alleged a failure ofthe 
Administrator to perform any act or duty under this chapter which is 
not discretionary with the Administrator, 

The district courts shall have jurisdiction, without regard to the 
amount in confroversy or the citizenship ofthe parties, to enforce 
such an effluent standard or limitation, or such an order, or to order 
the Administrator to perform such act or duty, as the case may be, and 
to apply any appropriate civil penalties under section 1319(d) of this 
titie, 

(b) Notice 

No action may be commenced— 

(1) under subsection (a)(1) of this section— 

(A) prior to sixty days after the plaintiff has given notice ofthe 



alleged violation (i) to the Adminisfrator, (ii) to the State in which the 
alleged violation occurs, and (iii) to any alleged violator ofthe 
standard, limitation, or order, or 

(B) if the Adminisfrator or State has commenced and is diligently 
prosecuting a civil or criminal action in a court ofthe United States, 
or a State to require compliance with the standard, limitation, or 
order, but in any such action in a court ofthe United States any 
citizen may intervene as a matter of right, 

(2) under subsection (a)(2) of this section prior to sixty days after the 
plaintiff has given notice of such action to the Administrator, 

except that such action may be brought immediately after such 
notiflcation in the case of an action under this section respecting a 
violation of sections 1316 and 1317(a) of this title. Notice under this 
subsection shall be given in such manner as the Adminisfrator shall 
prescribe by regulation. 

Clean Water Act § 509, 33 U,S,C, § 1369 

(b) Review of Administrator's action; selection of court; fees 

(1) Review ofthe Adminisfrator's action (A) in promulgating any 
standard of performance under section 1316 of this title, (B) in 
making any determination pursuant to section 1316(b)(1)(C) of this 
title, (C) in promulgating any effluent standard, prohibition, or 
pretreatment standard under section 1317 of this title, (D) in making 
any determination as to a State permit program submitted under 
section 1342(b) of this title, (E) in approving or promulgating any 
effluent limitation or other limitation under section 1311, 1312, 1316, 
or 1345 of this title, (F) in issuing or denying any permit under 
section 1342 of this title, and (G) in promulgating any individual 
control sfrategy under section 1314(1) of this title, may be had by any 
interested person in the Circuit Court of Appeals ofthe United States 
for the Federal judicial district in which such person resides or 
transacts business which is directly affected by such action upon 
application by such person. Any such application shall be made 



within 120 days from the date of such determination, approval, 
promulgation, issuance or denial, or after such date only if such 
application is based solely on grounds which arose after such 120th 
day. 

(2) Action ofthe Administrator with respect to which review could 
have been obtained under paragraph (1) of this subsection shall not be 
subject to judicial review in any civil or criminal proceeding for 
enforcement. 

40C.F.R. § 135.3 

(b) Failure to act. Notice regarding an alleged failure ofthe 
Administrator to perform any act or duty under the Act which is not 
discretionary with the Adminisfrator shall identify the provision of 
the Act which requires such act or creates such duty, shall describe 
with reasonable specificity the action taken or not taken by the 
Administrator which is alleged to constitute a failure to perform such 
act or duty, and shall state the full name, address and telephone 
number ofthe person giving the notice, 

(c) Identification of counsel. The notice shall state the name, address, 
and telephone number ofthe legal counsel, if any, representing the 
person giving the notice. 
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S-13 Design Analysis 
3/28/00 

SPRING 13 & 39 PRELIMINARY DESIGN ANALYSIS; 

Seepage containing high concentrations of acid rock drainage enters Red River at what is 
known as Spring 13, located several hundred feet upstream from the mouth of Capulin Canyon, 
and Spring 39 located about 500 feet downstream from Thunder Bridge at the west end ofthe 
Columbine Park area. This seepage results in increases in the metal and sulfate loadings in the 
river. During extreme low river flow periods, the seepage at Spring 13 adds considerably to the 
milky appearance ofthe waters dovmstream in the river to below the Ranger Station. 

Ground Water Conditions 

Spring 13 and Spring 39 are not isolated streams of water. These are seepage areas to the 
river of ground water flowing in a basin aquifer that extends at significant width and depth across 
the Red River Valley. This basin aquifer extends from below the Ranger Station to above the 
Town of Red River. The water table elevation in this aquifer is below the river elevation along 
extended reaches. At some locations the ground water table elevation is slightly above the river 
level and water seeps from the basin aquifer to the surface flow. Significant seepage areas are 
the river reaches through the Town of Red River and along the lower part of Columbine Park. 
Spring 39 is located in this latter reach. The ground water table in the vicinity of Spring 13 also 
is generally slightly above the river elevation which results in some seepage along this reach. 

Above the mine area there are extensive areas of altered rock and numerous hydro-
thermal scars. These areas and scars are predominantly along the north side ofthe river valley. 
These areas produce significant quantities of low pH acid rock drainage (ARD). Most of this 
drainage is to the basin aquifer below the river level. Most ofthe ARD appears to be 
concenfrated in a plume flowing along the north side ofthe basin aquifer. 

The Spring 13 area is located at the southwest base of Goat Hill. Goat Hill is composed 
of highly mineralized altered rock containing high concentration of pyrite. This results in the 
addition of ARD to the north side plume ofthe basin flow. This ARD increases the conductivity 
in the plume in the Spring 13 area to above 2000 |iS/cm. Spring 13 includes a significant portion 
of this plume. Data from numerous river surveys indicate that the seepage from Capulin Canyon 
is minor and commensurate with the natural drainage that would be expected from the canyon 
area downsfream ofthe Capulin capture system. 

Seepage along the Spring 39 reach ranges up to 1700 ^S/cm which is higher than that 
expected in the plume downstream of Thunder Bridge. If the high conductivities are the result of 



accretions; the source has not been determined. There are no hydro-thermal scars, significant 
altered rock areas or waste piles in the near vicinity of Spring 39. 

For the purpose of this report, Spring 13 is considered as the total ofthe ground water 
seepage flow along the north side ofthe river over a reach of about 400 feet in length. The 
seepage appears to be fairly well spread out over this reach with some localized areas of higher 
or lower seepage. These probably reflect variations in the elevations and gradients of both the 
surface and groimd water flow and variations of hydraulic conductivity in the ground water 
aquifer along the river. Seepage is visible along the north river shore line and up the north bank 
in locations to an elevation of about one foot above the river level. 

The quantity of seepage discharged to the river at Spring 13 is estimated based on the 
results of Molycorp's water quality surveys of Red River. Water samples are collected at least 
twice a year (from 1992 through 1999) from approximately 24 stations over the reach from above 
the Town of Red River to below the Ranger Station. Sfream flow measurements at up to 16 
Stations have been made coincidentally with the sampling. Water samples are collected at 
Station 13 (a few hundred feet above Spring 13) and at Station 13 A (about 300 feet below Spring 
13). 

On March 14,2000 the flow at Station 13 was measured at 17.63 CFS and the 
conductance was 374. The conductivity ofthe river water as 383 at Station 13A and the 
conductivity of Spring 13 discharge was 1888. 

The flow of Spring 13 was calculated algebraically as follows: 
(Flow Upstream x Conductance) + (Spring 13 Flow x Conductance) = (Downstream flow 

X Conductance) 
(17.63 X 374) + (S13 CFS x 1888) = (17.63 +S13 CFS) x 383 
Transposing: 
( S13 CFS X 1888) = (17.63 x 383) - (17.63 x 374) + (S13 CFS x 383) 
(S13 CFS X 1505) =159 
S13 = .1054 CFS = 47.3 GPM 
Calculations using both conductance and SO4 concenfrations of other river surveys made 

during the past few years, indicated Spring 13 flows of similar magnitude. 

PRIMARY DESIGN ALTERNATE 

At this time the most favorable appearing seepage collection method appears to be the 
installation of a modified "French Drain" type system. Preliminary analysis indicates that a drain 
line installed at a depth of about two feet below the adjacent low water flow river level and about 
ten feet from the north shore line will be effective. The drain line would be perforated with small 
diameter holes drilled at spacing which will control the inflow to a rate of slightly more than the 
probable ground water seepage to the river. If the drain line inflow rate was not confrolled there 
would be an excessive amount of inflow during high river flow periods. 



Assuming that the Spring 13 seepage amounts to 50 gpm over a 400 foot reach; the 
average required inflow rate to the drain would be .125 gpm/feet. It appears desirable to 
maintain a minimum head above the orifice of 0.5 feet. Based on the standard orifice formula: 

Q cfs = C X Area sq. ft. x (2 gh)' and assuming an orifice coefficient of 0.61; 3/16 inch orifices 
at an average spacing of 2' 3" will be required. The river level during nominal high flow periods 
is approximately one foot above the level at low flow periods. At high flow periods the inflow 
rate would be approximately 1.5 times higher. 

It is proposed to extend the Spring 13 drain line for about 800 feet farther west to collect 
the shallow seepage flow along the reach ofthe mouth of Capulin Canyon. It is believed that 
such seepage can be collected by installation of this section ofthe drain line along the old river 
channel. It is anticipated that an additional 50 gpm of seepage will be intercepted by this drain 
extension. 

A similar drain line is proposed for the Spring 39 area. Additional exploratory work is 
required to determine the reach along the river where such a line would be beneficial. It 
presently appears that at least 400 feet of drain line will be required in this area. 

In this area there is a large general discharge ofthe basin under flow to river surface flow. 
This precludes estimating the volume of high ARD seepage from the conductance gain along this 
river reach. Additional field investigations will therefore be required to determine the volume of 
the seepage flow that should be collected. It appears that the volume of high ARD seepage is 
somewhat less than at Spring 13. The collected water at Spring 39 will be pumped to either the 
tailing line or to the water supply line from Columbine Park to the mill. 

ALTERNATE COLLECTION SYSTEM DESIGN 

Interception ofthe seepage flow by several small shallow wells has also been considered. 
The number, spacing and distance from the river ofthe required wells is dependent on the 
hydrological properties ofthe aquifer. The principal advantage ofthe well system is that a nearly 
uniform groimd water exfraction rate would result. It is also probable that it would be necessary 
to exfract a higher total amount of ground water to achieve the same effectiveness as the French 
Drain system. 

ALTERNATIVES FOR DISPOSAL OF THE CAPTURED GROUND WATER 
INCLUDE: 

(a) pumping the water to the tailings line 

(b) installation of a new pipe line and pumpage ofthe collected water to 
the mine or mill area. 

Tests must be made to determine if pumpage ofthe collected water to the tailings line 
will result in a pH in the tailings line that might be low enough to cause corrosion ofthe line or 
be in conflict with State regulations relative to discharges of such water to the tailing line or to 



the tailings ponds. If low pH appears to be a problem it may be possible to neutralize the 
collected water with lime before pumpage to the tailings line. 

At the Spring 13 area the pressure in the tailings line might vary from 50 psi or less to 
over 160 psi. A variable speed pump v^ll therefore be required. The pump motor will be 
approximately 20 horse power. 

ESSENTIAL FIELD INVESTIGATIONS 

In order to make a final determination ofthe best and most effective altemative and the 
specific design details for such; a considerable amount of field investigation, and testing will be 
required. The proposed data collection work includes the following: 

Proposed Ground Water Investigations 

(a) Determine the elevations, direction of groimd water flow and gradients in the vicinity 
ofthe Spring areas. It is probable that the water table elevation is at a fairly shallow 
depth in the area between the river and the steeply rising ground lying north ofthe 
highway. It is therefore proposed at each seepage area, to excavate with a back hoe, 
about 12 small pits to slightly below the water table. The water level in each pit will 
be accurately determined by instrument surveys. A vertical perforated pipe will be 
installed in pits during backfill operations so that the water levels can be monitored 
over a period of time. Tentative locations for most ofthe pits are shovra on an 
attached drawing. 

(b) Determine the hvdrological characteristics ofthe shallow ground water aquifer. It is 
proposed to pump water from two or more ofthe shallow pits or from shallow wells 
in the vicinity. During the pumpage and water level recovery periods; the water 
levels at the pumped hole and in several nearly observation wells v^ll be monitored to 
determine coefficients of hydraulic conductivity, aquifer storage coefficients and the 
extent and shape ofthe draw-down cone of depression. Water samples will also be 
collected and analyzed to determine variations in ARD concenfrations. 

(c) Determine the feasibilitv of a "french drain" type collection svstem and the detailed 
design factors related to such. It is proposed to excavate in the Spring 13 area, a 
french to a depth of approximately 2 feet below the river level for a distance of about 
100 feet parallel to and about 10 feet north ofthe river shoreline. (See attached 
drawing of proposed field investigations.) 

Water inflow rates will be noted along the french line. A four inch diameter plastic pipe 
will be laid along the french bottom. The pipe will be perforated with the diameter and spacing 
ofthe perforations to be made as estimated for collection of an adequate and confrolled amount 
of seepage flow into the line. Different hole diameters or spacing may be used along various 
sections ofthe trench length as indicated by possible variations in seepage rates into the trench or 
along the river shore line. The french wall then be back filled with clean gravel to a depth of 
about 18 inches over the pipe and with excavated soil to the natural ground line. The french will 
be extended downsfream about 100 feet on a fairly shallow grade to where it day lights out above 



the surface so that the perforated collection line will be kept drained. The french down sfream of 
the perforated drain line will be backfilled to above the ground water level with clayey material. 

Flow from the drain line will be measured over a period of time. Several observation 
wells at various distances out from each side ofthe drain line will be installed. The water levels 
in these will be monitored to observe changes of levels and gradients in the vicinity ofthe drain 
line. Seepage along the river in the vicinity ofthe drain line will be carefully noted prior to the 
excavation ofthe french and monitored for some time thereafter. Prior to, during and following 
the drain french installation, the conductivity ofthe river water upsfream and downsfream ofthe 
Spring 13 area vfill be measured frequently and a record ofthe river flow at the Ranger Station 
will be kept during this period. Final drain line location and design depth and size and spacing of 
perforations will be based on the results ofthe test drain line section. 

PROJECT SCHEDULE 

It is anticipated that a permit will be approved by the New Mexico Highway Department 
within the next few days so that the proposed field investigation can be conducted. Unless early 
snow melt flood flows occur, the field investigations can probably be completed by the end of 
April and final designs by the end of June. High river flows are expected from May through 
August or September. Construction can commence thereafter and should be completed by the 
end of November and before the usual period of milky river water and elevated ARD 
concenfrations of the winter months. 

NEW MILL WATER SUPPLY WELL 

Molycorp is planning on developing a new well to augment the water supply for milling 
of ore and fransportation of tailings. The well will be located at the west end ofthe area of waste 
rock piles which extend along the north side ofthe river basin between the mill area and 
Columbine Park. The well will be developed near the north edge ofthe valley underground 
water basin. It is anticipated that the well will intercept a substantial volume ofthe flow in the 
high ARD plume that flows from above the mine area down along the north side ofthe basin 
aquifer. This should substantially reduce the amount of ARD that is discharged from the 
underground basin into the river surface flow in the Columbine Park area. It is also anticipated 
that the well will result in a reduction in the ARD concenfrations ofthe seepage farther 
downsfream. 

A permit from the State Engineer will be required to divert the ground waters by either 
well pumpage or a drain collection system and for discharge to either the river or the tailings line. 

Respectfully Submitted: 
VAIL ENGINEERING, INC. 

^.'V^2J^ 
Chief Engineer 
NM PE & LS 2098 



Molycorp Issue P a p e r 

DATE: September 2, 1999 

TOPIC: Issues involved in issuance ofthe NPDES permit for Molycorp 

BACKGROUND: Molycorp operates a large molybdenum mine which is located in northen 
New Mexico approximately twenty miles north of Taos. The facility consists of tailings 
ponds located west ofthe town of Questa and the mine site located five miles east of 
Questa (see attached map). The Red River, which is located adjacent to the mine, has 
substantial water quality problems due to metals. Acidic seeps from the mine's waste 
rock piles are thought to confribute to the water quality problems. 

CURRENT STATUS: The NPDES permits branch is working on reissuing Molycorp's permit. 
The existing permit authorizes several discharges from the mine's tailings ponds and 
from the mine site but does not address the seeps. Discharges from the seeps are planned 
to be controlled in the reissued permit. Water quality data are being gathered in the Red 
River to determine the causes ofthe problems and the extent to which seeps located near 
the mine affect the river. 

TECHNICAL CONCERNS: 
• The seeps must have "direct hydrologic connections" to the waste rock piles to the river 

to be regulated under an NPDES permit. This has been used in other permits issued by 
Region 6 but has some weaknesses. EPA has not issued a policy statement. 

• The geology is fairly complex. The "direct hydrologic connection" determination will be 
challenged be the permittee. 

• The stream segment is listed for violating standards for Aluminum, Copper, and 
Cadmium. Also the narrative standard for bottom deposits. Data is being gathered to 
develop a TMDL. 

COMMUNITY CONCERNS: A citizens group, Amigos Bravos, has filed suit against EPA for 
failing to take enforcement action or regulate the seeps under an NPDES permit. There is much 
local interest in this permit. There has, however, been good cooperation between Amigos 
Bravos, Molycorp, and the State in gathering water quality data on the Red River. There are no 
direct Tribal issues. No Pueblos are adjacent or directly downstream and they have not 
expressed interest as yet. There are also no endangered species issues. 

FUTURE/RECOMMENDED ACTIONS: We need to push Headquarters to write a policy 
statement on the "direct hydrologic cormection" issue. Otherwise, we need to issue the permit 
and resolve the water quality issues. 

CONTACT: Scott Wilson, 214-665-7511 
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Technical Issue: Direct Hydrologic Connection 

Molycorp Mine, Questa, New Mexico 

Several Molycorp contractors have conducted studies at the mine site. All generally agree that 
the sulfide rich volcanic rock material "rhyolite" is most likely responsible for generating the 
highly acidic metal laden waters within the Red River watershed. This acidic metal laden water 
is called Acid Rock Drainage (ARD). The most common mechanism for the formation of ARD 
involves the oxidation and hydration of sulfide minerals (e.g., pyrite, or iron sulfide), resulting in 
the generation of sulfiiric acid. The acidic waters then remove metals from the weathered rock 
material and delivers them to the river via ground or surface water flow. 

Naturally occurring erosional scars, which are exposed rhyolitic volcanic flows; and Molycorp's 
Waste Rock Dumps (WRDs), which contain rhyolitic material, are the most probable sources of 
low pH and high metals discharge to the local watershed environment. Red River water quality 
and a localized concentration of acidic, high metals seeps indicate that the general area ofthe 
source is within the Molycorp property boundary. Geochemical analysis of erosional scar and 
WRD leachate indicates similar geochemical signatures. Monitor well ground water samples 
support a correlation between ground water chemistry and WRD and erosional scar leachate 
chemistry. USGS gage station data indicate ground water flow to the river. Although 
attenuation appears to be a factor for seep discharge, a correlation exists between seep and 
ground water quality. Therefore, verification has been adequately established to support a 
groimd water hydrological cormection between the two sources and Red River seep discharge. 
However, the percentage of constituent concentrations or discharge volume supplied by each 
probable source to a specific seep could not be determined using the available data. To attempt 
to determine these volumes and percentages would be impractical considering the geologic 
complexity of the area. 

The Office of Inspector General (OIG) finalized a report entitled: "EPA Can Do More To Help 
Minimize Hardrock Mining Liabilifies" on June 11, 1997. The OIG conducted this investigation 
in response to a request from Region 8 for an audit ofthe environmental and financial liabilities 
that could result from active hardrock mines. The OIG found that the low level of financial 
assurance requirements at mine sites may leave EPA in the position of assuming responsibility 
for cleanup of fiiture abandoned hardrock mines under the Superfimd Program. The EPA media-
based program most often applied to hardrock mining is the CWA NPDES program, which calls 
for permits to limit the discharge of pollutants into U.S. waters. However, a serious limitation of 
the CWA is that it provides protection for surface waters only; ground water is not subject to 
regulation under the CWA. 

The OIG investigation determined that the most serious environmental threat ofcurrent hardrock 
mining methods is the risk of acid mine drainage (i.e., ARD). Water and oxygen flowing over 
and through the metal-rich, sulfide rock exposed by mining activities can contaminate surface 
and ground waters and damage aquatic life. Predicting the probability and extent of acid mine 
drainage at a specific mine is difficult because drainage may not occur until long after active 



mining ends. Reclamation may require water freatment in perpetuity. Although the OIG 
considered ARD as the most serious environmental threat; the OIG's investigation concentrated 
on mines which use the heap leaching method for the study. 



Legal Issue: Citizens Suit 

Amigos Bravos, et al. v. U.S. EPA (Molycorp Citizens Suit) 

On March 25, 1999, Amigos Bravos and New Mexico Cifizens for Clean Air and Water 
("Plaintiffs"), two non-profit organizations dedicated to protecting New Mexico's water 
resources, filed a citizens suit against EPA under § 505 ofthe Clean Water Act, alleging that 
EPA has failed to perform non-discretionary duties under the Clean Water Act ("CWA") by 1) 
failing to take enforcement action either through the issuance of a compliance order or through a 
civil suit against Molycorp, Inc. ("Molycorp") for discharging pollutants into waters ofthe U.S. 
without a National Pollutant Discharge Elimination System (NPDES) permit, and 2) failing to 
either issue an NPDES permit for Molycorp's waste rock pile discharges or to prohibit such 
discharges pursuant to Section 301 ofthe Act. 

Molycorp owns and operates a massive molybdenum mine on the banks ofthe Red River 
in New Mexico. Plaintiffs allege that pollutants leaching from Molycorp's waste rock piles are 
discharging to the Red River via a direct hydrologic groundwater connection and that these 
discharges are point sources requiring a NPDES permit. 

On June 15, 1999, EPA filed a Motion to Dismiss contending 1) enforcement is a 
discretionary function under the CWA; 2) Plaintiffs were collaterally estopped by prior litigation 
on this same issue; and 3) Plaintiffs failed to provide proper notice under CWA §505. Plaintiffs 
filed a Response to EPA's Motion to Dismiss and a Motion for Summary Judgement on July 29, 
1999. EPA's reply to Plaintiffs Response to EPA's Motion to Dismiss and to Plaintiffs Motion 
for Summary Judgment is due September 30, 1999. 

ADDITIONAL BACKGROUND INFORMATION 

In a 1993 NPDES permit action, EPA declined to impose effluent limitations on the 
discharges at issue, despite public comment raising the issue. In 1997, these same Plaintiffs filed 
a citizen suit against Molycorp contending Molycorp was discharging without a permit because 
Molycorp's 1993 permit did not authorize the overburden pile discharges. The District Court 
dismissed that case, essentially on the grounds that whether the overburden piles required a 
permit was an issue that should have been litigated in a challenge to EPA's permit action. 
Because it had not been, it could not be raised after the fact via a citizen's suit. The Tenth 
Circuit affirmed the District Court's decision. After its action against Molycorp was dismissed. 
Plaintiffs brought the instant action against EPA. Molycorp's 1993 permit is now up for renewal 
and the issue of whether the discharges from the overburden piles should be permitted is before 
EPA again. 



Permit Issues 

Molycorp's Molybdenum mine located near Questa, New Mexico is an extensive 
operation which began in the 1920's. Mining at the site has involved both surface and 
subterranean activities. Molycorp's current permit authorizes discharges from four outfalls. 
Two outfalls are located west of Questa at the tailings ponds. The other outfalls are for storm 
water discharges at the mine site. The storm water outfalls have never been used. Molycorp's 
NPDES permit has expired and a new permit is being drafted. The currently permitted 
discharges from the mine and tailings ponds are not expected to be confroversial. 

There are several seeps located adjacent to the mine site which are confroversial and are 
presently the subject of a citizens suit. As their name describes, the seeps are areas along the 
stream where water is trickling into the Red River at a low rate. That water is highly acidic, 
often having a pH as low as 2.0, and contains high concentrations of metals. Although there are 
some natural seeps in the canyon, activities at the mine are thought to be responsible for the 
seeps located adjacent to the mine site. The seeps contribute to water quality problems in the 
Red River by their contribution of metals. 

Since NPDES permit can only regulate point sources, the seeps can only be controlled if 
we can claim that they are point source discharges. This has been previously done in NPDES 
permits issued in Region 6 by determining that there is a "direct hydrologic cormection" between 
the pollutant source and the receiving stream. The previous permit for Concentrated Animal 
Feeding Operations and the permit recently issued to US Liquids of Louisiana both contain 
requirements based on a direct hydrologic cormection. A" weakness to this approach was found in 
the Animal Feeding Operations model permit written by EPA Headquarters. The judge 
reviewing the model permit frowned on the direct hydrologic connection approach because EPA 
has not issued a policy statement. We should push Headquarters to develop such a policy 
statement so that this issue does not hurt our case in the event of a challenge. 



Ecosystems/TMDL/Tribal Issues 

Molycorp/ Red River issues from 6WP-EP 

No Tribal concems are expected on this issue. Tribal groundwater resources are not affected. 
After the confluence with the Red River, the Rio Grande flows approximately 12 miles before 
entering the Pueblo of Taos, which has partial jurisdiction over a 10 milestretch ofthe River. 
The state of New Mexico also has partial jurisdiction over this part ofthe Rio Grande. The 
Pueblo of Taos has jurisdiction over three separate fracts of land, one of which includes the Rio 
Grande. The Pueblo's traditional housing and tribal offices are located on the largest tract, 
which includes tributaries to the Rio Grande. The next Tribal jurisdiction (Pueblo of San Juan) 
is located approximately 30 miles south on the Rio Grande. EPA sends public notices of 
proposed NPDES permits in New Mexico to all Tribal leaders and environmental offices. 

NMED has included the Red River from the mouth on the Rio Grande to Placer Creek in their 
1998 303(d) list as Not Supporting water quality standards. The listing is for metals (Al, Cd, and 
Cu) at acute levels and for metals (Al, Zn) at chronic levels. The segment and numerous 
tributaries are also listed as not supported for sfream bottom deposits. There are no T&E species 
issues for this reach. The state classifies this as a Class 1 (high) priority. This segment includes 
the MolyCorp mine area and the Town of Red River. 

NMED is currently conducting intensive surface water sampling on this segment and its 
tributaries. The sampling design was developed through a consensus process that included 
NMED, NM Game and Fish, Amigos Bravos, MolyCorp., the Village of Red River, and the Red 
River Watershed Group. There are 42 sampling locations selected to characterize the mainstem, 
using sites, above and below known seeps or arroyos, and fributaries to the river. The sampling 
effort is being supported in part by a $100,000 104(b)(3) TMDL development grant awarded 
through R6. If the results ofthe sampling indicate that a TMDL is warranted NMED expects that 
it could be completed as early as spring 2000. This TMDL would most probably take a simple 
mass balance type approach. 



Region 10 Mining Source Book Appendix E - Wastewater Management 

6 J Example Passive Systems at Metal Mines 

Passive systems can be designed to freat runoff and seepage from waste rock dumps, 
tailings piles, and spent ore heaps, and drainage from adits and historic mine facilities. The 
technology was developed to treat acidic waters generated from abandoned coal mines in the 
eastem U.S. and has gained widespread acceptance for this application (more than 600 passive 
systems were constructed and operating in 1996; Gusek, 1998b). Metals levels in Ae low parts 
per million or high parts per billion range are typically achieved. At coal mines/^idic waters 
contain high concentrations of sulfate, aluminum, iron, and manganese|̂ |||kt fe?^ther metals. 
Only recently has passive freatment technology been used t0%eat acidii||d|ii^tral waters 
draining from metal mining sites. These technological a^Hcations afê ŝitm p̂iaer developments, 

high concentrations of TDS and sulfate, m^tal mine watfers1may;Gbraain a varie#6f 
^4. 

In addition to high < 
metals in moderate to high concenfrations. The presenc^^f numerous trace'meatelrciî roiliî ifes '^l-^'M^h. 

In 

the geochemical system design. 'i#%,._^>' ^4 

Several examples ofthe use of passive systems at^iiae a l ^ i s shown in Table E-2. 
addition to the fiacilities shown in Table E-2, passive tt^tma^E^p^^g^mployed at several other 
inactive or historic sites described in the references of me prevfol^^pf^tions. The mines in 
Table E-2 and referenced in the previous sectionsf^^^ait historiia^^t^tid ongoing 
remediation projects. The only active mine tl?^^^^sfj^rare of thatvi^using passive freatment 
to meet NPDES pennit effluent limits is theli^est Fdiplvmfeia>Iis4ouri. Overall, a major 
challenge to using passive systems is mabfifaiiiing s^en^lHgfi^TQpnce, at all times, and imder all 
operating conditions. At present, pass^e systems/appear ipslieî Pviable altemative only under 
limited conditions or when used irtrcombinatio^vvifli otherin 

fm 
W 

^ S ^ " 
otheagireatment approaches. 

I, Jit W^. 

y 
'̂  Table E-2.^Example Passiy^^^i^^tment Facilities at Metal Mines 

: Jfifie. \ -'^InilnentCharacteristics Passive Technologies 
Used 

Effluent 
Characteristics 

Wheal Jane, UK^'J > - ; 
Underground^OiCttQ ,̂''" -'>) 

> 

Inactivey*; 

. 3,500 gR^lpH-^ 3.8; Cd = 
•ifcOOe mg/llfeu = 1.05 mg/L; 
^^=<3.1 mg/L 

Anaerobic cell -»ALD 
-• Aerobic Cell -* 
Anaerobic Cell -»Rock 
Filter 

Not available. 

W|stTork,MO j^? 
•pPlerground Pb- Zn 0 

^^00 gpm, pH = 7.9; Pb = 
0.4 mg^; Zn = 0.36 mg/L; 
Cu = 0.037 mg/L 

Settling Pond -» 
Anaerobic Cell -* Rock 
Filter -* Aeration Pond 

pH = 7.2; Pb = 0.04 
mg/L; Zn = 0.07 
mg/L; Cu = <0.008 
mg/L." 

Abandbhed 

20 to 480 gpm; pH = 4 to 7; 
Cu =2.0 to 6.5 mg/L; 
Significant seasonal 
variations. 

Pilot Anaerobic Test 
Cell 

pH = neutral; Cu = 
0.05 mg/L. 

Sources: Wiieal Jane: Cambridge, 1995; West Fork: Gusek et al., 1998a; Ferris Haggarty: Reisinger and Gusek, 
1998. 
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Molycorp Issue Paper 

DATE: September 2, 1999 

TOPIC: Issues involved in issuance ofthe NPDES permit for Molycorp 

BACKGROUND: Molycorp operates a large molybdenum mine which is located in northen 
New Mexico approximately twenty miles north of Taos. The facility consists of tailings 
ponds located west ofthe tovm of Questa and the mine site located five miles east of 
Questa (see attached map). The Red River, which is located adjacent to the mine, has 
substantial water quality problems due to metals. Acidic seeps from the mine's waste 
rock piles are thought to contribute to the water quality problems. 

CURRENT STATUS: The NPDES permits branch is working on reissuing Molycorp's permit. 
The existing permit authorizes several discharges from the mine's tailings ponds and 
from the mine site but does not address the seeps. Discharges from the seeps are planned 
to be controlled in the reissued permit. Water quality data are being gathered in the Red 
River to determine the causes ofthe problems and the extent to which seeps located near 
the mine affect the river. 

TECHNICAL CONCERNS: 
• The seeps must have "direct hydrologic connections" to the waste rock piles to the river 

to be regulated under an NPDES permit. This has been used in other permits issued by 
Region 6 but has some weaknesses. EPA has not issued a policy statement. 

• The geology is fairly complex. The "direct hydrologic connection" determination will be 
challenged be the permittee. 

• The stream segment is listed for violating standards for Aluminum, Copper, and 
Cadmium. Also the narrative standard for bottom deposits. Data is being gathered to 
develop a TMDL. 

COMMUNITY CONCERNS: A citizens group, Amigos Bravos, has filed suit against EPA for 
failing to take enforcement action or regulate the seeps under an NPDES permit. There is much 
local interest in this permit. There has, however, been good cooperation between Amigos 
Bravos, Molycorp, and the State in gathering water quality data on the Red River. There are no 
direct Tribal issues. No Pueblos are adjacent or directly downsfream and they have not 
expressed interest as yet. There are also no endangered species issues. 

FUTURE/RECOMMENDED ACTIONS: We need to push Headquarters to write a policy 
statement on the "direct hydrologic connection" issue. Otherwise, we need to issue the permit 
and resolve the water quality issues. 

CONTACT: Scott Wilson, 214-665-7511 
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expressed interest as yet. There are also no endangered species issues. 

FUTURE/RECOMMENDED ACTIONS: We need to push Headquarters to write a policy 
statement on the "direct hydrologic connection" issue. Otherwise, we need to issue the permit 
and resolve the water quality issues. 

CONTACT: Scott Wilson, 214-665-7511 



Molycorp Issue Paper 

DATE: September 2, 1999 

TOPIC: Issues involved in issuance of the NPDES permit for Molycorp 

BACKGROUND: Molycorp operates a large molybdenum mine which is located in northen 
New Mexico approximately twenty miles north of Taos. The facility consists of tailings 
ponds located west ofthe town of Questa and the mine site located five miles east of 
Questa (see attached map). The Red River, which is located adjacent to the mine, has 
substantial water quality problems due to metals. Acidic seeps from the mine's waste 
rock piles are thought to contribute to the water quality problems. 

CURRENT STATUS: The NPDES permits branch is working on reissuing Molycorp's permit. 
The existing permit authorizes several discharges from the mine's tailings ponds and 
from the mine site but does not address the seeps. Discharges from the seeps are planned 
to be controlled in the reissued permit. Water quality data are being gathered in the Red 
River to determine the causes ofthe problems and the extent to which seeps located near 
the mine affect the river. 

TECHNICAL CONCERNS: 
• The seeps must have "direct hydrologic connections" to the waste rock piles to the river 

to be regulated under an NPDES permit. This has been used in other permits issued by 
Region 6 but has some weaknesses. EPA has not issued a policy statement. 

• The geology is fairly complex. The "direct hydrologic connection" determination will be 
challenged be the permittee. 

• The stream segment is listed for violating standards for Aluminum, Copper, and 
Cadmium. Also the narrative standard for bottom deposits. Data is being gathered to 
develop a TMDL. 

COMMUNITY CONCERNS: A citizens group, Amigos Bravos, has filed suit against EPA for 
! failing to take enforcement action or regulate the seeps under an NPDES permit. There is much 
local interest in this permit. There has, however, been good cooperation between Amigos 
Bravos, Molycorp, and the State in gathering water quality data on the Red River. There are no 
direct Tribal issues. No Pueblos are adjacent or directly dovmstream and they have not 
expressed interest as yet. There are also no endangered species issues. 

FUTURE/RECOMMENDED ACTIONS: We need to push Headquarters to write a policy 
statement on the "direct hydrologic connection" issue. Otherwise, we need to issue the pennit 
and resolve the water quality issues. 

CONTACT: Scott Wilson, 214-665-7511 
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RICHARD E. SCHWARTZ 
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rschwartz@cromor.com 

CROWELL & M O R I N G LLP 
lOOl PENNSYLVANIA AVENUE, N.W. 

WASHINGTON. D.C. 2 0 0 0 A - E 5 9 5 
( 2 0 2 ) 6 2 4 - 2 5 0 0 

FACSIMILE ( 2 0 2 ) 6 2 8 - 5 1 1 6 

May 9, 1997 

SUITE ISOO 
Soto MA(N STREET 

IRVINE. CALIFORNIA 92e i4 
(714} 263-8400 

FACSIMILE (7 14) 263-8414 

ISO FLEET STREET 
LONDON EC4A 2HD 

44-171-413-0011 
FACSIMILE 44-171-413-0333 

288:ris 
89371.011 

VIA FEDERAL EXPRESS 

Mr. Sam Coleman 
U.S. Environmental Protection Agency 
Region 6 
Suite 1200 
1445 Ross Avenue 
Dallas, TX 75202-2733 

Re: Aminos Bravos et al. v. Molycorp. Inc. 
(D.N.M. No. CIV 95-1497 JP/DJS) 

Dear Mr. Coleman: 

We represent Molycorp, Inc. in the above-captioned citizen's suit brought by 
two citiizen groups, Amigos Bravos and New Mexico Citizens For Clean Air and 
Water, under the Clean Water Act. Molycorp operates the Questa molybdenum 
mine in Taos County, New Mexico. In this suit, the plaintiffs have alleged that 
certain discharges to ground water at the Questa mine require an NPDES permit. 
We understand that the plaintiffs recently contacted your office and made the 
same allegations. 

EPA Region 6 has issued and reissued NPDES permits for this mine since 
1977, most recently on October 15, 1993. The plaintiffs' allegations in the citizen 
suit are identical to allegations regarding alleged discharges to ground water 
raised by various pubUc commenters (including the plaintiffs) before EPA Region 6 
in Molycorp's last permit reissuance proceeding in 1993. EPA clearly rejected 
those allegations when it stated, in part: 

Various commenters have expressed concern with 
ground water seepage to the Red River and suggest that 
this ground water may be infQtrated from the mine and 
the taihngs areas, in addition to natural sources.... 

mailto:rschwartz@cromor.com
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While EPA understands the concern of these commenters 
for the possible impact of ground water seepage on the 
Red River, we do not agree that these are "point sources" 
under the NPDES permitting program. 

EPA, Response to Comments, NPDES Permit No. NM 0022306 (1993). 

EPA can, of course, reevaluate these issues when Molycorp's permit comes 
up for renewal in 1998. In the meantime, we are concerned that the 
representatives of Amigos Bravos may be presenting a misleading portrayal of the 
facts. Accordingly, we are enclosing copies of the reports recently prepared by 
expert witnesses for Molycorp in the defense of the pending citizens' suit. The key 
conclusions of the enclosed reports are briefly set forth below. 

The report by Dr. William Schafer, dated April 23, 1997, concludes: 

Based on these studies, changes in metal concentrations 
within a river system can be attributed to a number of 
factors including deposition in the stream bed, 
resuspension of previously deposited precipitates, 
adsorption onto bed sediments or dissolution from bed 
sediments. Consequently, changes in concentration in 
metals in the Red River cannot be rehably attributed to 
the Molycorp mine without proper consideration of these 
processes. When surface water data are properly 
interpreted, there is no indication that the Molycorp 
mine, currently, or at any time, has contributed metal 
loads to the Red River, [p. 16]. 

Another report, dated April, 1997, was prepared by biologists James 
Chadwick and Steve Canton of Chadwick Ecological Associates. It concludes as 
follows: 

The trends for both fish and benthic invertebrates 
indicate that the cumulative impacts of sediment firom a 
number of sources, and possibly decreased water quaUty, 
substantially decrease the suitability of the Red River to 
sustain aquatic biota in the reaches upstream of the 
Molycorp Questa mine. This pattern was evident 
during both baseline [early 1960s] and present 
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conditions. In the reaches of the Red River adjacent to 
the mine and downstream of Capulin Canyon, the 
suitability of the river to sustain aquatic biota does not 
improve. This pattern was established prior to open-pit 
mining during basehne conditions and continues to the -
present. The open pit mine and waste rock piles do not 
appear to have measurably impacted the suitability of 
the Red River to support aquatic biota, [p.66]. 

We suggest that you review Chadwick's figures which illustrate these 
findings, such as at pages 36, 40 and 63. 

The report by Dr. Ian Hutchison, dated April 23, 1997, includes the 
following major opinions: 

Constituent sources and conveyances: There are no 
discernible, confined and discrete conveyances of 
constituents from the overburden piles (also referred to 
as waste rock piles) to the Red River. 

Hydraulic connection: Conditions at the mine site are 
not_well^nough understood to determine whether there 
is a direct hydraulic connection between the overburden 
piles and the Red River. 

Red River Water Quality: The available data does not 
support the conclusion that there has been a general 
reduction in the water quality of the Red river cause by 
mining activities between the mid-1960s and the mid-
1990s. 

Sources of constituents in Red River The available data 
does not allow for a determination of whether constituent 
loadings in Red River are derived firom overburden piles, 
scar area, or from alluvial deposits in tributary and Red 
River channels, [pp. 2-3]. 



CROWELL & M O R I N G LLP 

Mr. Sam Coleman 
May 9, 1997 
Page 4 

Finally, Mr. Richard Reavis, who has spent 18 years implementing the 
NPDES program with EPA (Region 9) and the State of Nevada, concludes in his 
report dated April 23, 1997, as follows: 

No unpermitted point sources of pollution as defined in 
40 C.F.R. Sec. 122.2 exist at the Questa molybdenum 
mine (Molycorp mine)...The seepage zones that occur 
along the south boundary of the Molycorp property in the 
north bank of the Red River are unconfined seeps of 
groundwater that do not meet the definition of 40 C.F.R. 
Sec. 122.2, and must be considered non-point sources of 
pollution, [p. 2]. 

Please contact either of us if you have further questions regarding these 
matters. 

Very truly yours. 

y ^ ^^^^^/Cu '^ 

Richard E. Schwartz 
R. Timothy McCrum 

Enclosures 

cc: Mr. Jack Ferguson (w/o encs.) 
Caroline Kirksey, Esq. (w/encs.) 
Mr. Frederick Humke (w/encs.) 



Molycorp Draft Permit 
Summary 

Discharges Continued from Existing Permit 

Mine Site 

• Two storm water discharges 

These have never been used but iVIolycorp wishes to 
have them in case of heavy rains 

Tailings Ponds 

• One discharge from the ground water interception system 

• One discharge from the tailings water treatment system 

New Proposed Requirements 

• Prohibits the discharge of process related pollutants via hydrologic 
connection (Seeps) 

• Includes Best Management Practices to prevent discharge 

Initial design consists of a 1200' and a 400' french dram 

Collected water will be pumped into the tailings pipeline or to the 
mill 

• Molycorp will be required to investigate the ground water flow and refine 
the interception system design prior to installation 

• The system must be approved by EPA 



IMolycorp Issue P a p e r 

DATE: May 1,2000 

TOPIC: Issues.involved in issuance ofthe NPDES permit for Molycorp 

BACKGROUND: Molycorp operates a large molybdenum mine which is located in northen 
New Mexico approximately twenty miles north of Taos. The facility consists of tailings 
ponds located west ofthe town of Questa and the mine site located five miles east of 
Questa (see attached map). The Red River, which is located adjacent to the mine, has 
substantial water quality problems due to metals. Acidic seeps from the mine's waste 
rock piles are thought to contribute to those water quality problems. 

CURRENT STATUS: The NPDES permits branch has drafted a permit for Molycorp. Existing 
discharges from the ground water capture system and treatment plant at the tailings ponds 
and storm water at the mine are proposed to be continued. Discharges from the seeps in 
the area ofthe mine site are proposed to be captured and pumped to the tailings ponds or 
used in the mill. 

TECHNICAL CONCERNS: 

• Best Management Practices which include several french drain collection systems have 
been agreed to by the permittee. 

• The stream segment is listed for violating standards for Aluminum, Copper, Cadmium 
and Zinc. Also the narrative standard for bottom deposits. 

• The permit will control acidic metal laden discharges to the Red River. 

• Consistent with upcoming Superfimd actions. 

COMMUNITY CONCERNS: A citizens group, Amigos Bravos, has filed suit against EPA for 
failing to take enforcement action or regulate the seeps under an NPDES permit. There is much 
local interest in this permit. Superfiind is on everyone's minds. There are no direct Tribal issues. 
No Pueblos are adjacent or directly downstream and they have not expressed interest as yet. 
There are also no endangered species issues. 

FUTURE/RECOMMENDED ACTIONS: We are meeting with NMED on May 10 and 
Molycorp and the citizens group Amigos Bravos on May 11 to discuss the draft permit. Public 
Notice is expected to be May 27 and there will be a sixty day comment period. We will also 
schedule a public meeting to answer questions on the permit and a public hearing to take oral 
comments. 

CONTACT: Scott Wilson, 214-665-7511 
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April 1,200' 

Gregg A. Cooke 
Regional Administrator 
United States Environmental Protection Agency 
Region 6 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

R.c: Inclusion ofthe Molycorp Mine Site, Questa New Mexico, on the National Priorities List 

Dear Mr. Cooke; 

T understand that Ihc United States Environmental Protection Agency (EPA) is conleraplating the 
addition of the Molycorp mine site in Questa, New Mexico to the National Priorities List (NPL) 
under section 105(a) (8) (B) of tbe Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA), 42 U.S.C. § 9605 (a) (8) (B). EPA usually docs not place a site on the 
NPL without the concurrence of the Governor of the affected State. 

r hereby concur that EPA should place the Molycorp mine in Questa, New Mexico on the NPL 
for cleanup under CERCLA. During this process, 1 respectfully request that the work performed 
by Molycorp, Inc. pursuant to the New Mexico Mining Act and New Mexico Water Quality Act 
be recognized and accepted as part ofthe CERCLA proces.s as applicable. 

Sincerely, 

^ 

Gary E. Johnson 
Governor of New Mexico 

cc: Pele Maggiorc, Cabinet Secretary, NM BD 70?^^ 

.-3 
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<3ARY e. JOHNSON 
GOVEKNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

ENVIRONMENTAL PROTECTION DIVISION 
1190St Francis Drive, P.O. Box 26110 

SoHta Fe, New Mexico 87502-6110 
Telephone (505) 827-2855 

Fax (505) 827-2836 

PETER MACOIOKE 
SECHfURY 

PAUL HIT2MA 
DEPUTY.SECRETARY 

DATE: April 3. 2000 

TO: Mr. GrsQQ A. Cooke 

FAX: 214-665-6648 

Pages; 2 

FROM: Governor Gary E. Johnson 

Fax: 505-827-3026 Phone: 505-827-3000 

COMMENTS: 

FAX TRANSMISSION 
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DAUAS. TEXAS T5a02-2733 

MEMORANDUM 

SUBJECT: Determining the Need for Water Quality -Based Pennit 
Effluent Limitations 

FROM: Jack V. Ferguson 
Chief 
Permits Branch (6W-P) 

TO: Addressees 

The Permits Branch has developed a procedure for effluent data 
analysis that ve will use in Fy92 to determine when a water 
quality based permit limitation is necessary. Our regulations call 
for the imposition of a permit limit if there is a "reasonable 
potential" to exceed a water quality standard. The limited effluent 
data obtained with the peirmit application may not represent a 
complete picture of the actual range of pollutant concentrations. 

Assessing the potential to cause a water quality violation is one 
of many points which need to be covered in water quality standard 
implementation documents. To date, the only state permitting 
implementation to address "reasonable potential" is that developed 
by the Texas Water Commission. The Permits Branch has worked up 
a sound and straightforward method that we will use in writing 
permits for the other states in Region 6, providing us with a 
workable alternative to the method described in the Technical 
Support Document for Toxics. 

Our memorandum of January 3, 1991 described a statistical approach 
that would allow us to use a single piece of data or a small number 
of effluent measurements to estimate the upper range of 
concentrations that could be discharged and cause an exceedance of 
a standard. This procedure can be used to estimate the 95th 
percentile of an effluent data set, or the value that would be 
expected to exceed 95% of effluent concentrations in a discharge. 
The estimate of the 95th percentile is obtained by the following 
relationship: 

pollutant concentration * 2.13 = 95th percentile pollutant 
concentration 



The procedure is based upon the relationship of the geometric mean 
to the ̂  95th percentile in a lognoirmal distribution, assumes a 
constant coefficient of variance and is independent of the nuinber 
of data points considered. 

A single measurement of pollutant concentration or the oeometrie 
mean of multiple measurements nay be used to estimate the upper 
range value. The upper range estimate of the pollutant is then 
used to calculate the concentration of that toxic parameter after 
dilution in the receiving stream. [For example! if a permittee 
reported an effluent measurement of 4.0 ug/l of cadmium, the upper 
range of cadmium expected for that discharge would be estimated as 
8.6 ug/l. The permit writer would determine if a discharge of 
8.6 ug/l of cadmium would cause an exceedance of the applicable 
water quality criteria. 

Our permit writers will begin using the above procedure in writing. 
FY92 permits to examine the potential of a discharge to cause an 
excursion above a water guality standard. For Texas permits', 
reasonable potential to violate a standard will be assessed in the 
manner described in the TWC implementation policy. A permit limit 
will be imposed on Texas dischargers if the effluent pollutant 
concentration is within 85% of the allowable value. The permittee 
will measure and report that parameter if within 70% of the limit. 

All of our states should address the "reasonable potential" of a 
discharge to cause excursions above water quality standards in an 
implementation document or their Continuing Planning Process. They 
may reference the method Region 6 has developed, or adopt something 
of equivalent stringency. We will consider pollutant levels within 
90% of the standard to pose reasonable potential to cause a 
violation, at a minimun. 

.Accommodating the uncertainty in effluent data will be protective 
and will likely result in a higher number of permits containing 
water qualitv based limits_^ We believe our approach will provide 
the permit writers with a consistent, clean and equitable technique 
of implementing water quality standards. Please let met know if 
you have any questions on this. If your staff has questions on the 
underlying statistics, they may speak with Jane Watson of my staff 
at extension 7175. 

Attachment 

Addressees; 
Roger Hartung 
Chief 
Enforcement Branch (6W-E) 

James Steibing 
Chief 
Surveillance Branch (6E-S) 

Richard Hoppers 
Chief 
Water Quality Branch (6W-Q) 
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Attachment 

,v \. Region € Approach 
•̂'̂̂  Determining Reasonable Potential 

Region 6 has developed a procedure to extrapolate limited datasets 
to better evaluate the potential for the higher effluent 
concentrations to exceed a State water quality standard. Otir 
method yields an estimate of a selected upper percentile value. 
We believe that the most statistically valid estimate of an upper 
percentile value is a maximum likelihood estimator vhich is . 
proportional to the population geometric mean. If one assumes the 
population of effluent: concentrations t5~ fit a lognormal 
distribution, this relationship is given by: 

Cp = C„3„ * exp (Zp *a - 0.5 *a^) 

where: Z. =» normal distribution factor at p*** percentile 
p 

â  « ln(C^ + 1) 

To calculate the maximum likelihood estimator of the 95th 
percentile, the specific relationship becomes: 

C95 = c„,„* exp (1.645* a - 0.5* a^) 

if CV is assumed >» 0.6, 
ff2 „ .307 

The ratio of the estimated 95th percentile value to the mean 
(C9s/CB«an) ̂ ^ calculated : 

C95/C«.n - 2-13 

A single effluent value or the geometric mean of a group of values 
is multiplied by the ratio to yield the estimate of the 95th 
percentile value. 

The following table shows the ratio of the upper percentile to the 
mean for the 90th, 95th, and 99th percentiles 

f 

Ratio of Upper Percentiles to Geometric Mean 

Percentile Z C^Q/C^^ 

90 
95 
99 

1.283 
1.645 
2.386 

1.74 
2.13 
3.11 
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Calculations Specifications 

Prepared By: 

STEP1: 

CALCULATIONS OF NEW MEXICO WATER QUALITY-BASED EFFLUENT LIMITATIONS 

Lotus Smartsuite 97 1-2-3 

Isaac Chen 

REFERENCE IMPLEMENTATION PROCEDURES 
INPUT FACILITY AND RECEIVING STREAM DATA 
INPUT RECEIVING STREAM POLLUTANT BACKGROUND CONCENTRATION DATA 
LIST SOURCE OF DATA INPUT 
INPUT EFFLUENT DATA 

IMPLEMENTATION PROCEDURES 

The water quality standards for Interstate and Intrastate streams ofthe State of New Mexico are implemented in this fact sheet 
using procedures established in the "Implementation Guidance for State of New Mexico Standards for Interstate and Intrastate 
streams", Febmary 23, 2000. 

FACILTY DATA INPUT 

Permittee Permittee 
NPDES Pennit No. NMOOOOOOO 
Outfall No.(s) 001 
Plant Effluent Flow (MGD) 0.35 
Plant Effluent Flow (cfs) 0.5425 

RECEIVING STREAM DATA INPUT 

Receiving Stream Name Stream 
Basin Name Basin 
Waterbody Segment Code No. Segment # 
Is a publicly owned lake or reservoir (enter " 1 " if yes, "0" if no) 0 
Are acute aquatic life criteria considered (1= yes, 0=no) 1 
Are chronic aquatic life criteria considered (1 = yes, 0=no) 1 
Are domestic water supply criteria considered (1 = yes, 0=no) 0 
Are irrigation water supply criteria considered (1 = yes, 0=no) 1 
Livestock watering and wildlife habitat criteria applied to all streams 
USGS Flow Station Station 
WQ Monitoring Station No. NA 
Receiving Stream TSS (mg/l) 10 
Receiving Stream Hardness (mg/l as CaCOs) RANGE: 0-400 127 
Receiving Stream Critical Low Flow (4Q3) (cfs) 7.05 
Avg. Water Temperature (C) 5 

For industrial and federal facility, use the highest monthly average flow 
for the past 24 months. For POTWs, use the design flow. 

For intermittent stream, enter effluent TSS 
For intermittent stream, enter effluent Hardness 
Enter "0" for intermittent stream and lake. 
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pH (Avg) 
Fraction of stream allowed for mixing (F) 
(= 1, if stream morphology data is not available, 
or for intermittent stream, or pollutants have 
EPA human health criteria) 

SITE-SPECIFIC CRITERIA Flow Limit (cfs) 
Chlorides (mg/l) 
Sulfate (S04) (mg/l) 
Total Dissolved Solids 

7.72 
1 

100.000 
1.00E+100 
1.00E+100 
1.00E+100 

FQa= 7.05 

DATA INPUT Input pollutant geometric mean concentration as micro-gram per liter (ug/l or ppb) 
unless other unit is specified for the parameter. (Metals in "total" form) 

Value below detection level which is smaller than the minimum quantification level will be counted as "0" 
Value reported as "less than" but greater than MQL, the reported value is used. 
Value below detection level and reported as "ND" will be counted as "0". 

The following formular is used to calculate the Instream Waste Concentration (Cd) 

Cd = [(F*Qa*Ca) + (Qe*2.13*Ce)] / (F''Qa + Qe) 
Where: 
Cd = Instream Waste Concentration 
F = Fraction of stream allowed for mixing (see NM Implementation Guidance) 
Ce = Reported concentration in effluent 
Ca = Ambient stream concentration upstream of discharge 
Qe = Plant effluent flow 
Qa = Critical low flow of stream at discharge point expressed as the 4Q3 

DATA SOURCES: NPDES Application Form 2C dated 2/7/90. 
Memo from Brian McGill to NPDES file dated 7/11/96 
Letter from Brian McGill (Permittee) to Isaac Chen (EPA) dated 1/5/99, 1/6/99, and 1/19/99, respectively. 
May enter "<" in column D or G if data was report as "less Than". 

POLLUTANTS 

Total Phenols (4AAP) 
Aluminum (T) 
Barium (T) 

<" Ambient Stream Cone. 
Ca (ug/l) Ca > MQL? 

<" Effluent Concentration Instream Waste Concentration, Cd (ug/l) 
Ce (ug/l) Ce > MQL? 2.13* Ce 100% 4Q3 F= 1 or less MQL 

0 
3822 

0 

0 
3822 

0 

0 
70 
26 

0 
70 
26 

0 0 0 
149.1 3553.9118 3553.9118 
55.38 1.8577544 1.8577544 

5 
100 
100 
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Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molybdenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (S04 >500 mg/ l ) 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 

50 
0 
0 

12 
0 
0 
0 
0 

506 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
0 

50 
0 
0 

12 
0 
0 
0 
0 

506 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

100000 
140 

0 
0.7 

0 
0 

31.7 
0 
2 

100000 
5 
5 

10 
20 

10000 
100 

10 
5 
5 
2 
2 

39 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

100000 
140 

0 
0.7 

0 
0 

31.7 
0 
2 

100000 
5 
5 

10 
20 

10000 
100 

10 
5 
5 
2 
2 

39 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

213000 
298.2 

0 
1.491 

0 
0 

. 67.521 
0 

4.26 
213000 

10.65 
10.65 
21.3 
42.6 

21300 
213 

21.3 
10.65 
10.65 
4.26 
4.26 

83.07 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

2.4142246 
7145.2091 
10.003293 

0 
0.0500165 

0 
0 

2.2650313 
0 

0.1429042 
7145.2091 
0.3572605 
5.9285479 
0.7145209 
47.856437 
714.52091 
7.1452091 
11.857096 
0.3572605 
0.3572605 
0.1429042 
0.1429042 

-472.63187 
2.8580836 
2.8580836 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

2.4142246 
7145.2091 
10.003293 

0 
0.0500165 

0 
0 

2.2650313 
0 

0.1429042 
7145.2091 
0.3572605 
5.9285479 
0.7145209 
47.856437 
714.52091 
7.1452091 
11.857096 
0.3572605 
0.3572605 
0.1429042 
0.1429042 
472.63187 
2.8580836 
2.8580836 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
100 
0.2 
50 
10 

0.1 

50 
60 
10 

5 
1 

10 
10 

5 
0.2 

5 
5 
5 
2 

10 
20 
20 
20 
10 
10 
10 

5 
5 

20 

STEP 2: CALCULATE HARDNESS DEPENDENT CRITERIA 
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CONVERT DISSOLVED METALS TO TOTAL FORM 

This step calculate hardness dependent criteria, then convert these criteria from dissolved form to total form 

The following formular is used to convert dissolved metals criteria to total form 

Kp = Kpo * (TSS**a) Kp = Linear partition coefficient; Kpo and a can be found in table below 
C/Ct = 1 / ( 1 + Kp*TSS* 1 .OE-6) TSS = Total suspended solids concentration found in receiving stream (or in effluent for intermittent stream) 
Total Metal Criteria (Ct) = Cr / (C/Ct) C/Ct = Fraction of metal dissolved; and Cr = Dissolved criteria value 

Metals 

Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

Stream Linear Partition Coefficient 
Kpo alpha (a) Kp 

480000 
3360000 
1040000 
2800000 
490000 
1250000 

C/Ct 
Lake Linear Partition Coefficient 
Kpo alpha (a) Kp C/Ct 

0.73 
0.93 
0.74 
-0.8 
0.57 
-0.7 

89380.183 
394765.58 
189248.89 
443770.09 
131885.21 
249407.79 

0.5280384 
. 0.2021159 

0.345723 
0.1839013 
0.4312479 
0.2861985 

The following formular is used to calculate hardness dependent criteria 

Cadmium (D) 

Chromium (D) 

Copper (D) 

Lead (D) 

Nickel (D) 

Zinc (D) 

Silver (D) 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 

e(1.128[ln(hardness)]-3.6867)*CF 
e(0.7852[ln(hardness)]-2.715)*CF 

e(0.819[ln(hardness)]+2.5736) 
e(0.819[ln(hardness)]+0.534) 

e(0.9422[ln(hardness)]-1.7408) 
e(0.8545[ln(hardness)]-1.7428) 

e(1.273[ln(hardness)]-1.46)*CF 
e(1.273[ln(hardness)]-4.705)*CF 

e(0.846[ln(hardness)]+2.253) 
e(0.846[ln(hardness)]+0.0554) 

e(0.8473[ln(hardness)]+0.8618) 
e(0.8473[ln(hardness)]+0.8699) 

e(1.72[ln(hardness)]-6.6825) 

480000 
2170000 
2850000 
2040000 
2210000 
3340000 

Dissolved 
WQC (ug/l) 
5.5249001 
2.670283 

692.97174 
90.142272 

16.833872 
10.985298 

83.693904 
3.2614313 

573.16995 
63.661646 

143.49206 
144.65907 

5.2043863 

-0.73 
-0.27 

-0.9 
-0.53 
-0.76 
-0.68 

89380.183 
1165359 

358793.74 
602046.68 
384053.98 
697824.91 

0.5280384 
0.079029 

0.2179629 
0.1424407 
0.2065885 
0.1253408 

Total Stream 
WQC (ug/l) 

3428.5857 
445.99293 

48.691789 
31.774853 

455.10242 
17.734688 

1329.0963 
147.62194 

501.37244 
505.45005 

Total Lake 
WQC (ug/l) 

8768.5803 
1140.6234 

77.232753 
50.399861 

587.57027 
22.89677 

2774.452 
308.15673 

1144.8154 
1154.1261 
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STEP 3: SCAN POTENTIAL INSTREAM WASTE CONCENTRATIONS AGAINST WATER QUALITY CRITERIA 
AND ESTABLISH EFFLUENT LIMITATIONS FOR ALL APPLICABLE PARAMETERS 

No limits are established if the receiving stream is not designated for the particular uses. 
No limits are established if the potential instream waste concentrations are less than the chronic water quality criteria. 
The most applicable stringent criteria are used to establish effluent limitations for a given parameter. 
Water quality criteria apply at the end-of-pipe for acute aquatic life criteria and discharges to public lakes. 
If background concentration exceeds the water quality criteria, water quality criteria apply. And "Need TMDL" shown to the next column of Avg. Mass 
Monthly avg concentratiori = daily max. / 1 . 5 . 

TABLE OF NM WATER QUALITY STANDARDS 
* For selenium and mercury, standards for wildlife habitat replace standards for livestock watering. Refer NMWQS for chlorine residual standards for wildlife habitat. 

STREAM CRITERIA 

PARAMETERS 

Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic (T) 
Beryllium 
Cadmium 
Chromium (T) 
Copper (T) 
Lead (T) 
Mercury 
Nickel (T) 
Selenium 
Selenium (pres. of >500 mg/l S 0 4 

Potential 
Cone, ug/l 
(2.13*Ce) 

149.1 
55.38 

0 
0 
0 
0 

213000 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
213000 

10.65 
10.65 
21.3 
42.6 

21300 
213 

21.3 
10.65 
10.65 

IWC, (ug/l) 
100% 4 0 3 

(Cd) 

3553.9118 
1.8577544 

0 
0 
0 

2.4142246 
7145.2091 
10.003293 

0 
0.0500165 

0 
0 

2.2650313 
0 

0.1429042 
7145.2091 
0.3572605 
5.9285479 
0.7145209 
47.856437 
714.52091 
7.1452091 
11.857096 
0.3572605 
0.3572605 

IWC (ug/l) 
F=1 or less 

3553.9118 
1.8577544 

0 
0 
0 

2.4142246 
7145.2091 
10.003293 

0 
0.0500165 

0 
0 

2.2650313 
0 

0.1429042 
7145.2091 
0.3572605 
5.9285479 
0.7145209 
47.856437 
714.52091 
7.1452091 
11.857096 
0.3572605 
0.3572605 

Livestock/ 
Wildlife Cr. 
ug/l 

5000 
1.00E+100 

5000 
11 

1.00E+100 
1000 

1.00E+100 
1.00E+100 
1.00E+100 

30 
1.00E+100 

20000 
15 

100 
1.00E+100 
378.76037 
1.00E+100 

50 
4947.6558 
1446.2444 
543.77009 

0.77 
1.00E+100 

5 
1.00E+100 

Irrigation 
Criteria 
ug/l 

5000 
1.00E+100 

750 
1.00E+100 
1.00E+100 

50 
1000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

100 
1.00E+100 
189.38018 
1.00E+100 

10 
494.76558 
578.49778 
27188.505 
1.00E+100 
1.00E+100 

130 
250 

Domestic 
Criteria 
ug/l 

1.00E+100 
2000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

10 
5000 

5 
8 

20000 
15 

1.00E+100 
6 

94.690091 
4 
5 

494.76558 
1.00E+100 
271.88505 

2 
231.88521 

50 
50 

Acute Fish 
Criteria 
ug/l 

750 
1.00E+100 
1.00E+100 

19 
2.4 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
643.89262 

130 
5.5249001 
3428.5857 
48.691789 
455.10242 

2.4 
1329.0963 

20 
20 

Chronic Fish 
Criteria 
ug/l 

87 
1.00E+100 
1.00E+100 

11 
0.0043 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
284.07027 

5.3 
2.670283 

445.99293 
31.774853 
17.734688 

0.012 
147.62194 

5 
5 
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Silver 
Thalll ium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

4.26 
4.26 
83.07 
85.2 
85.2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.1429042 
0.1429042 
472.63187 
2.8580836 
2.8580836 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.1429042 
0.1429042 
472.63187 
2.8580836 
2.8580836 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.00E+100 
1.00E+100 
87351.947 

5.2 
5.2 
200 
1000 
500 
100 

1.00E+100 
25000 
0.001 
0.014 

1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
1.00E+100 
6988.1558 
1.00E+100 
1.00E+100 

100 
100 
200 
5000 

1.00E+100 
2000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
2 

1.00E+100 
200 
200 
50 
100 

1.00E+100 
50 
100 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

5.2043863 
1.00E+100 
501.37244 

22 
22 
340 

692.97174 
16.833872 
83.693904 
573.16995 
143.49206 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
1.00E+100 
505.45005 

5.2 
5.2 
150 

90.142272 
10.985298 
3.2614313 
63.661646 
144.65907 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

APPLICABLE WATER QUALITY-BASED LIMITS 

The following formular is used to calculate the allowable daily maximum effluent cincentration 

Daily Max. Cone. = Cs + (Cs - Ca)(F*Qa/Qe) 
Monthly Avg. Cone. = Daily Max. Cone. /1.5 

Where: 
Cs = Applicable water quality standard 
Ca = Ambient stream concentration 
F = Fraction of stream allowed for mixing 
Qe = Plant effluent flow 
Qa = Criteria low flow (403) 

STREAM 

PARAMETERS 

Livestock/ Irrigation 
Wildlife Lim Limits 
ug/l ug/l 

Domestic Acute Fish 
Limits Limits 
ug/l ug/l 

Chronic Fis Daily Max. 
Limits 
ug/l ug/l 

Daily Avg. Max. Mass Avg. Mass 

ug/l LBS/Day LBS/Day 

Background 
Greater 
Than WQS 

Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molydenum (T) 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
13995.392 

No Limit No Limit 87 87 58 0.253953 0.169302 Need TMDL 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit No Limit No Limit 13995.392 9330.2611 40.852548 27.235032 
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Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (pres. of >500 mg/l S 0 4 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DOT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
5300.8997 
No Limit 
No Limit 
No Limit 
No Limit 
7610.2755 
10.776452 
No Liniit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
2650.4498 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
Nb Limit 

7 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
643.89262 
No Limit 
5.5249001 
No Limit 
No Limit 
455.10242 

2.4 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

22 
22 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
3975.6748 
No Limit 

2.670283 
No Limit 
31.774853 

248.2039 
0.1679447 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
643.89262 
No Limit 

2.670283 
No Limit 
31.774853 

248.2039 
0.1679447 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

22 
22 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
429.26175 
No Limit 
1.7801887 

No Limit 
21.183236 
165.46927 
0.1119631 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
14.666667 
14.666667 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
1.8795226 
No Limit 
0.0077946 
No Limit 
0.0927508 
0.7245072 
0.0004902 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

0.064218 
0.064218 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

NMOOOOOOO 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

1.253015 
No Limit 
0.0051964 Need TMDL 
No Limit 
0.0618339 Need TMDL 
0.4830048 
0.0003268 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

0.042812 
0.042812 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
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Calculations Specifications: 

Prepared By: 

CALCULATIONS OF NEW MEXICO WATER QUALITY-BASED EFFLUENT LIMITATIONS 

Lotus Smartsuite 97 1-2-3 

Isaac Chen 

STEP1: REFERENCE IMPLEMENTATION PROCEDURES 
INPUT FACILITY AND RECEIVING STREAM DATA 
INPUT RECEIVING STREAM POLLUTANT BACKGROUND CONCENTRATION DATA 
LIST SOURCE OF DATA INPUT 
INPUT EFFLUENT DATA 

IMPLEMENTATION PROCEDURES 

The water quality standards for Interstate and Intrastate streams ofthe State of New Mexico are implemented in this fact sheet 
using procedures established in the "Implementation Guidance for State of New Mexico Standards for Interstate and Intrastate 
streams", February 23, 2000. 

FACILTY 

Pennittee 
NPDES Permit No. 
Outfall No.(s) 
Plant Effluent Flow (MGD) 
Plant Effluent Flow (cfs) 

RECEIVING STREAM 

Receiving Stream Name 
Basin Name 
Waterbody Segment Code No. 
Is a publicly owned lake or reservoir (enter " 1 " if yes, "0" if no) 
Are acute aquatic life criteria considered (1= yes, 0=no) 
Are chronic aquatic life criteria considered (1= yes, 0=no) 
Are domestic water supply criteria considered (1= yes, 0=no) 
Are irrigation water supply criteria considered (1= yes, 0=no) 
Livestock watering and wildlife habitat criteria applied to all streams 
USGS Flow Station 
WQ Monitoring Station No. 
Receiving Stream TSS (mg/l) 
Receiving Stream Hardness (mg/l as CaCOs) RANGE: 0 -
Receiving Stream Critical Low Flow (4Q3) (cfs) 
Avg. Water Temperature (C) 

400 

DATA INPUT 

Permittee 
NMOOOOOOO 
001 

0.35 
0.5425 

DATA INPUT 

Stream 
Basin 
Segment # 

0 
1 
1 
0 
1 

Station 
NA 

10 
127 

7.05 
5 

For industrial and federal facility, use the highest monthly average flow 
for the past 24 months. For POTWs, use the design flow. 

For intermittent stream, enter effluent TSS 
For intermittent stream, enter effluent Hardness 
Enter "0" for intermittent stream and lake. 
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pH (Avg) 
Fraction of stream allowed for mixing (F) 
(= 1, if stream morphology data is not available, 
or for intermittent stream, or pollutants have 
EPA human health criteria) 

7.72 
1 FQa= 7.05 

SITE-SPECIFIC CRITERIA Flow Limit (cfs) 
Chlorides (mg/l) 
Sulfate (S04) (mg/l) 
Total Dissolved Solids 

100.000 
1.00E+100 
1.00E+100 
1.00E+100 

DATA INPUT Input pollutant geometric mean concentration as micro-gram per liter (ug/l or ppb) 
unless other unit is specified for the parameter. (Metals in "total" form) 

Value below detection level which is smaller than the minimum quantification level will be counted as "0". 
Value reported as "less than" but greater than MQL, the reported value is used. 
Value below detection level and reported as "ND" will be counted as "0". 

The following formular is used to calculate the Instream Waste Concentration (Cd) 

Cd = [(F*Qa*Ca) + (Qe*2.13*Ce)] / (F*Qa + Qe) 
Where: 
Cd = Instream Waste Concentration 
F = Fraction of stream allowed for mixing (see NM Implementation Guidance) 
Ce = Reported concentration in effluent 
Ca = Ambient stream concentration upstream of discharge 
Qe = Plant effluent flow 
Qa = Critical low flow of stream at discharge point expressed as the 403 

DATA SOURCES: NPDES Application Form 2C dated 2/7/90. 
Memo fi-om Brian McGill to NPDES file dated 7/11 /96 
Letter from Brian McGill (Permittee) to Isaac Chen (EPA) dated 1/5/99, 1/6/99, and 1/19/99, respectively. 
May enter "<" in column D or G if data was report as "less Than". 

POLLUTANTS 

Total Phenols (4/\AP) 
Aluminum (T) 
Barium (T) 

<" Ambient Stream Cone. 
Ca (ug/l) Ca > MQL? 

<" Effluent Concentration Instream Waste Concentration, Cd (ug/l) 
Ce (ug/l) Ce > MQL? 2.13* Ce 100% 403 F= 1 or less MQL 

0 
3822 

0 

0 
3822 

0 

0 
70 
26 

0 
70 

• 26 

0 0 0 
149.1 3553.9118 3553.9118 
55.38 1.8577544 1.8577544 

5 
100 
100 
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Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molybdenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (S04 >500 mg/ l ) 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

196 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 

2.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3.5 
0 
0 

12 
0 
0 
0 
0 

196 
0 
0 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

100000 
140 

0 
0.7 

0 
0 

31.7 
0 
2 

100000 
5 
5 

10 
20 

10000 
100 

10 
5 
5 
2 
2 

39 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

100000 
140 

0 
0.7 

0 
0 

31.7 
0 
2 

100000 
5 
5 

10 
20 

10000 
100 

10 
5 
5 
2 
2 

39 
40 
40 

NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 
NO DATA 

0 
0 
0 
0 

213000 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
213000 

10.65 
10.65 

21.3 
42.6 

21300 
213 

21.3 
10.65 
10.65 
4.26 
4.26 

83.07 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

2.4142246 
7145.2091 
10.003293 

0 
0.0500165 

0 
0 

2.2650313 
0 

0.1429042 
7145.2091 
0.3572605 
0.3572605 
0.7145209 
4.6789595 
714.52091 
7.1452091 
11.857096 
0.3572605 
0.3572605 
0.1429042 
0.1429042 
184.78202 
2.8580836 
2.8580836 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

2.4142246 
7145.2091 
10.003293 

0 
0.0500165 

0 
0 

2.2650313 
0 

0.1429042 
7145.2091 
0.3572605 
0.3572605 
0.7145209 
4.6789595 
714.52091 
7.1452091 
11.857096 
0.3572605 
0.3572605 
0.1429042 
0.1429042 
184.78202 
2.8580836 
2.8580836 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

100 
100 
0.2 
50 
10 

0.1 

50 
60 
10 

5 
1 

10 
10 

5 
0.2 

5 
5 
5 
2 

10 
20 
20 
20 
10 
10 
10 

5 
5 

20 

STEP 2: CALCULATE HARDNESS DEPENDENT CRITERIA 
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CONVERT DISSOLVED METALS TO TOTAL FORM 

This step calculate hardness dependent criteria, then convert these criteria fi-om dissolved form to total form 

The following formular is used to convert dissolved metals criteria to total form 

Kp = Kpo * (TSS**a) 
C/Ct = 1/ (1 + Kp*TSS* 1.0E-6) 
Total Metal Criteria (Ct) = Cr / (C/Ct) 

Kp = Linear partition coefficient; Kpo and a can be found in table below 
TSS = Total suspended solids concentration found in receiving stream (or in effluent for intermittent stream) 
C/Ct = Fraction of metal dissolved; and Cr = Dissolved criteria value 

Metals 

Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

Stream Linear Partition Coefficient 
Kpo alpha (a) Kp 

480000 
3360000 
1040000 
2800000 
490000 
1250000 

C/Ct 

0.73 
0.93 
0.74 
-0.8 
0.57 
-0.7 

89380.183 
394765.58 
189248.89 
443770.09 
131885.21 
249407.79 

0.5280384 
0.2021159 
0.345723 

0.1839013 
0.4312479 
0.2861985 

The following formular is used to calculate hardness dependent criteria 

Cadmium (D) 

Chromium (D) 

Copper(D) 

Lead (D) 

Nickel (D) 

Zinc (D) 

Silver (D) 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 
Chronic 

Acute 

e(1.128[ln(hardness)]-3.6867)*CF 
e(0.7852[ln(hardness)]-2.715)*CF 

e(0.819[ln(hardness)]+2.5736) 
e(0.819[ln(hardness)]+0.534) 

e(0.9422[ln(hardness)]-1.7408) 
e(0.8545[ln(hardness)]-1.7428) 

e(1.273[ln(hardness)]-1.46)*CF 
e(1.273[ln(hardness)]-4.705)*CF 

e(0.846[ln(hardness)]+2.253) 
e(0.846[ln(hardness)]+0.0554) 

e(0.8473[ln(hardness)]+0.8618) 
e(0.8473[ln(hardness)]+0.8699) 

e(1.72[ln(hardness)]-6.6825) 

Lake Linear Partition Coefficient 
Kpo alpha (a) Kp C/Ct 

480000 
2170000 
2850000 
2040000 
2210000 
3340000 

Dissolved 
WQC (ug/l) 
5.5249001 
2.670283 

692.97174 
90.142272 

16.833872 
10.985298 

83.693904 
3.2614313 

573.16995 
63.661646 

143.49206 
144.65907 

5.2043863 

-0.73 
-0.27 

-0.9 
-0.53 
-0.76 
-0.68 

89380.183 
1165359 

358793.74 
602046.68 
384053.98 
697824.91 

0.5280384 
0.079029 

0.2179629 
0.1424407 
0.2065885 
0.1253408 

Total Stream 
WQC (ug/l) 

3428.5857 
445.99293 

48.691789 
31.774853 

455.10242 
17.734688 

1329.0963 
147.62194 

501.37244 
505.45005 

Total Lake 
WQC (ug/l) 

8768.5803 
1140.6234 

77.232753 
50.399861 

587.57027 
22.89677 

2774.452 
308.15673 

1144.8154 
1154.1261 
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STEP 3: SCAN POTENTIAL INSTREAM WASTE CONCENTRATIONS AGAINST WATER QUALITY CRITERIA 
AND ESTABLISH EFFLUENT LIMITATIONS FOR ALL APPLICABLE PARAMETERS 

No limits are established if the receiving stream is not designated for the particular uses. 
No limits are established if the potential instream waste concentrations are less than the chronic water quality criteria. 
The most applicable stringent criteria are used to establish effluent limitations for a given parameter. 
Water quality criteria apply at the end-of-pipe for acute aquatic life criteria and discharges to public lakes. 
If background concentration exceeds the water quality criteria, water quality criteria apply. And "Need TMDL" shown to the next column of Avg. Mass 
Monthly avg concentration = daily max. / 1 . 5 . 

TABLE OF NM WATER QUALITY STANDARDS 

* For selenium and mercury, standards for wildlife habitat replace standards for livestock watering. 

STREAM CRITERIA 

PARAMETERS 

Aluminum (T) 

Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molydenum (T) 
Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic (T) 
Beryllium 
Cadmium 
Chromium (T) 
Copper (T) 
Lead (T) 
Mercury 
Nickel (T) 
Selenium 
Selenium (pres. of >500 mg/l S04 

Refer NMWQS for chlorine residual standards for wildlife habitat. 

Potential 
Cone, ug/l 
(2.13*Ce) 

149.1 
55.38 

0 
0 
0 
0 

213000 
298.2 

0 
1.491 

0 
0 

67.521 
0 

4.26 
213000 

10.65 
10.65 
21.3 
42.6 

21300 
213 

21.3 
10.65 
10.65 

IWC, (ug/l) 
100% 403 

(Cd) 

3553.9118 
1.8577544 

0 
0 
0 

2.4142246 
7145.2091 
10.003293 

0 
0.0500165 

0 
0 

2.2650313 
0 

0.1429042 
7145.2091 
0.3572605 
0.3572605 
0.7145209 
4.6789595 
714.52091 
7.1452091 
11.857096 
0.3572605 
0.3572605 

IWC (ug/l) Livestock/ 
F= lo r less Wildlife Cr. 

3553.9118 
1.8577544 

0 
0 
0 

2.4142246 
7145.2091 
10.003293 

0 
0.0500165 

0 
0 

2.2650313 
0 

0.1429042 
7145.2091 
0.3572605 
0.3572605 
0.7145209 
4.6789595 
714.52091 
7.1452091 
11.857096 
0.3572605 
0.3572605 

ug/l 

5000 
1.00E+100 

5000 
11 

1.00E+100 
1000 

1.00E+100 
1.00E+100 
1.00E+100 

30 
1.00E+100 

20000 
15 

100 
1.00E+100 
378.76037 
1.00E+100 

50 
4947.6558 
1446.2444 
543.77009 

0.77 
1.00E+100 

5 
1.00E+100 

Irrigation 
Criteria 
ug/l 

5000 
1.00E+100 

750 
1.00E+100 
1.00E+100 

50 
1000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

100 
1.00E+100 
189.38018 
1.00E+100 

10 
494.76558 
578.49778 
27188.505 
1.00E+100 
1.00E+100 

130 
250 

Domestic 
Criteria 
ug/l 

1.00E+100 
2000 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

10 
5000 

5 
8 

20000 
15 

1.00E+100 
6 

94.690091 
4 
5 

494.76558 
1.00E+100 
271.88505 

2 
231.88521 

50 
50 

Acute Fish 
Criteria 
ug/l 

750 
1.00E+100 
1.00E+100 

19 
2.4 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
643.89262 

130 
5.5249001 
3428.5857 
48.691789 
455:10242 

2.4 
1329.0963 

20 
20 

Chronic Fish 
Criteria 
ug/l 

87 
1.00E+100 
1.00E+100 

11 
0.0043 

1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
284.07027 

5.3 
2.670283 

445.99293 
31.774853 
17.734688 

0.012 
147.62194 

5 
5 
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Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

4.26 
4.26 

83.07 
85.2 
85.2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.1429042 
0.1429042 
184.78202 
2.8580836 
2.8580836 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0.1429042 
0.1429042 
184.78202 
2.8580836 
2.8580836 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6 

1.00E+100 
1.00E+100 
87351.947 

5.2 
5.2 

200 
1000 
500 
100 

1.00E+100 
25000 
0.001 
0.014 

1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
1.00E+100 
6988.1558 
1.00E+100 
1.00E+100 

100 
100 
200 

5000 
1.00E+100 

2000 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
2 

1.00E+100 
200 
200 

50 
100 

1.00E+100 
50 

100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

5.2043863 
1.00E+100 
501.37244 

22 
22 

340 
692.97174 
16.833872 
83.693904 
573.16995 
143.49206 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

1.00E+100 
1.00E+100 
505.45005 

5.2 
5.2 
150 

90.142272 
10.985298 
3.2614313 
63.661646 
144.65907 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 
1.00E+100 

NMOOOOOOO 

APPLICABLE WATER QUALITY-BASED LIMITS 

The following formular is used to calculate the allowable daily maximum effluent cincentration 

Daily Max. Cone. = Cs + (Cs - Ca)(F*Qa/Qe) 
Monthly Avg. Cone. = Daily Max. Cone. / 1 . 5 

Where: 
Cs = Applicable water quality standard 
Ca = Ambient stream concentration 
F = Fraction of stream allowed for mixing 
Qe = Plant effluent flow 
Qa = Criteria low flow (403) 

STREAM 

PARAMETERS 

Aluminum (T) 
Barium (T) 
Boron (T) 
Chlorine Residual (T) 
Chlordane (T) 
Cobalt (T) 
Molydenum (T) 

Livestock/ Irrigation 
Wildlife Lim Limits 
ug/l ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
13995.392 

Domestic 
Limits 
ug/l 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Acute Fish 
Limits 
ug/l 

No Limit No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

Chronic Fis Daily Max. 
Limits 
ug/l ug/l 

Daily Avg. Max. Mass Avg. Mass Background 
Greater 

ug/l LBS/Day LBS/Day Than WQS 

87 87 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

58 0.253953 0.169302 Need TMDL 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit No Limit No Limit 13995.392 9330.2611 40.852548 27.235032 
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Nitrate (as N) (T) (mg/l) 
Uranium (T) 
Radium-226+Radium 228 (pCi/l) 
Strontium-90 (pCi/l) 
Tritium (pCi/l) 
Gross Alpha (pCi/l) 
Vanadium 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Selenium (pres. of >500 mg/l S 0 4 
Silver 
Thalllium 
Zinc 
Cyanide (Amenable to chlorination) 
Cyanide (T) 
Arsenic, dissolved 
Chromium, dissolved 
Copper, dissolved 
Lead, dissolved 
Nickel, dissolved 
Zinc, dissolved 
Total DDT and metabolites 
Total PCBs 
Chlorides (mg/l) 
Sulfate (mg/l) 
Total Dissolved Solids (mg/l) 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
5300.8997 
No Limit 
No Limit 
No Limit 
No Limit 
7610.2755 
10.776452 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
2650.4498 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

7 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
643.89262 
No Limit 
5.5249001 
No Limit 
No Limit 
455.10242 

2.4 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

22 
22 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
3975.6748 
No Limit 
No Limit 
No Limit 
No Limit 

248.2039 
0.1679447 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
643.89262 
No Limit 
5.5249001 
No Limit 
No Limit 

248.2039 
0.1679447 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

22 
22 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit • 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
429.26175 
No Limit 
3.6832667 
No Limit 
No Limit 
165.46927 
0.1119631 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
14.666667 
14.666667 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
1.8795226 
No Limit 
0.0161272 
No Limit 
No Limit 
0.7245072 
0.0004902 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

0.064218 
0.064218 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

NMOOOOOOO 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

1.253015 
No Limit 
0.0107515 
No Limit 
No Limit 
0.4830048 
0.0003268 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 

0.042812 
0.042812 

No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit 
No Limit . 
No Limit 
No Limit 



ADEQ Inventory No Permit No AZ0020516 

AUTHORIZATION TO DISCHARGE UNDER THE 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with the provisions of the Clean Water Act, as amended, 
(33 U.S.C. 1251 et seq, the "Act"),. 

Cyprus Miami Mining Corporation - Christmas Facilities 
P.O. Box 4444 

Claypool AZ 85532 

is authorized to discharge from the following discharge point to an 
ephemeral tributary of ephemeral Dripping Springs Wash: 

Outfall 002 Latitude: 33° 05' 24"N Discharge to an 
Longitude:110° 42' 36"W ephemeral tributary of 

Dripping springs Wash 

in accordance with effluent limitations, monitoring requirements and 
other conditions set forth herein, and in the attached EPA Region 9 
"Standard Federal NPDES Permit Conditions," dated May 10, 1990. 

This permit shall become effective on 

This permit and the authorization to discharge shall expire at midnight, 
five (5) years after effective date 

Signed this day of 

For the Regional Administrator 

Alexis Strauss, Director 
Water Division 
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DISCHARGE LIMITATIONS AND MONITORING REOUIREMENTS 
I. The permitee is authorized to discharge from Outfall 002. 

a. (i) Discharges from Outfall 002 shall be limited and monitored by the permittee as specified below: 

EFFLUENT CHARACTERISTICS DISCHARGE LIMITATIONS 

FLOW - (MOD') 

QUARTERLY 
AVERAGE 

TOTAL SUSPENDED SOLID^ 20 
CADMIUM^"' 
COPPER'"^ 
LEAD^'" 
MERCURY '̂-^ 
ZINC^'" 
SULFIDES^" 
HARDNESS' 
pH 

3.4 
53 
39 
1 
750 

mg/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

Not less than 6.5 
nor greater than 
9.0 standard units 

DAILY MAX 

30 
70 
89 
600 
2 
1500 
100 

mg/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

MONITORING REOUIREMENTS 
MEASUREMENT 
FREQUENCY 
QUARTERLY' 
Quarterly 
Quarterly 
Quarterly 
Quarterly 
Quarterly 
Quarterly 
Quarterly 
Quarterly 
Quarterly 

SAMPLE 
TYPE 

DISCRETE 
DISCRETE 
DISCRETE 
DISCRETE 
DISCRETE 
DISCRETE 
DISCRETE 
DISCRETE 
DISCRETE 
DISCRETE 

1 Estimatesofflowvolume, in millions ofgallons per day (MGD), shall be reported for discharges from 002. There is no set flow limit at this time. 

2 Technology-based limit. 

3 All metals limits are to be analyzed for total recoverable metal and must be analyzed according to Methods for Chemical Analysis of Water Wastes (EPA 600/4-79-20, Revised 
1983), paragraph 4.1.4 on page "Metals-6". 
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Method detection limits may be submitted in a separate report with the DMR. Where the discharge limitation is established at a level below the practical quantitation level, 
the discharge limitation shall be considered to be exceeded only if monitoring results exceed the practical quantitation level. 

5 Discharge limitation calculated based on a hardness of 400 milligrams per liter as CaCOj. 

6 Total Hardness, in mg/I, as CaCOj shall be analyzed using methods in 40 CFR Part 136. 
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2. The permittee may elect to develop an EPA-approved site-specific 
relationship ("translator") between the phases of the metals as 
follows. 

To initiate the translator study, permittee shall submit a study and 
monitoring plans to EPA and ADEQ to develop site-specific 
relationships between the dissolved and total recoverable phases for 
the following metals: zinc, copper, lead, mercury, and cadmium. This 
study plan shall incorporate components as specified in "The Metals 
Translator: Guidance for Calculating a Total Recoverable Permit Limit 
from a Dissolved Criterion" (EPA 823-B-96-007. June 1996). The study 
plan shall identify a schedule for submission of reports to EPA. 

The permittee shall submit a final report that includes 
recommendations for the site-specific translator relationships and a 
request for permit modification based upon those recommendations. EPA 
will review the final report and notify the permittee of its decision 
to modify the permit within 30 days of receipt of the final report. 
The final report shall also describe: 1) whether compliance with the 
existing metals limits in A.l can be achieved and 2) how changes 
resulting from the studies would satisfy A.A.C. R-18-11-107, 
Antidegradation. 

The permittee may choose to conduct metals toxicity tests on waters 
with hardnesses spanning the range typifying the permittee's 
discharge, in order to determine the relationship between increasing 
levels of hardness and the toxicity of metals. Based on the results 
of these tests, the permittee may petition EPA to reopen and modify 
the discharge limitations for metals established in Sections A.l.a. 
that are based on a hardness of 400 mg/l. 

3. The discharge shall be free from pollutants in amounts or 
combinations that: 

a. Settle to form bottom deposits that inhibit or prohibit the 
habitation, growth or propagation of aquatic life or that impair 
recreational uses; 

b. Cause objectionable odor in the area in which the navigable 
water is located; 
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c. Cause off-flavor in aquatic organisms or waterfowl; 

d. Are toxic to humans, animals, plants or other organisms; 

e. Cause the growth of algae or aquatic plants that inhibit or 
prohibit the habitation, growth or propagation of other, aquatic life 
or that impair recreational uses; 

f. Change the color of the navigable water from natural 
background levels of color; 

g. The discharge shall be free from oil, grease and other 
pollutants that float as debris, foam, or scum; or that cause a film 
or iridescent appearance on the surface of the water; or that cause a 
deposit on a shoreline, bank or aquatic vegetation. 

4. The facility shall report to the Regional Administrator and State 
Agency within 24 hours of becoming aware of any unauthorized discharge 
to the waters of the United States. Within 10 days the permittee 
shall submit to the Regional Administrator and State Agency the 
following information: 

r 

a. The description, source and cause of the discharge; 

b. The date, time and duration of the discharge; 

c. Actions taken to reduce, eliminate or prevent recurrence of 
the discharge; 

d. The rainfall, in inches per day for each day which 
contributed to or caused the discharge.; 

e. Estimated volume and chemical characteristics of the 
discharge; and 

5. Discharges (including discharges of "Mining Area Seeps" as defined 
in section C.2.a) shall not cause or contribute to a violation of 
Arizona Water Quality Standards. 

6. Discharges authorized by the "NPDES General Permit for Storm Water 
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Discharges From Indus t r i a l A c t i v i t i e s " , 60 Fed. Reg. 50804 (Sept. 29, 
1995), are not authorized by t h i s permit . • 
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B. MONITORING AND REPORTING 

1. Reporting of Monitoring Results 

a. Effluent monitoring results shall be reported on Discharge. 
Monitoring Report (DMR) forms (EPA No. 3320-1) supplied by the 
Regional Administrator, to the extent that the results reported may be 
entered on the forms. The results of all monitoring required by this 
permit shall be submitted in such a format as to allow direct 
comparison with the limitations and requirements of this permit. 

Unless otherwise specified, discharge flows shall be reported in 
terms of the average flow over each quarterly period and the maximum 
daily flow over that quarterly period. Each quarterly report is due 
by the 28'̂'̂  of the following month, i.e., the first quarter report is 
due by April 28. Duplicate signed copies of these, and all other 
reports required herein, shall be submitted t:o the Regional 
Administrator and the State at the following addresses: 

Water Division 
Environmental Protection Agency 
Region IX, ATTN: WTR-7 
75 Hawthorne Street 
San Francisco, CA 94105 
Telephone: (415) 744-1905 

AZ Department of Environmental Quality 
Water Quality Division 
Surface Water Section 
Enforcement Unit 
3033 North Central Avenue 
Phoenix, AZ 85012 
Telephone: (602) 207-4620 

b. Sample collection will be performed as stated in the QA 
Manual. The QA Manual shall include a discussion on the preservation 
and handling, preparation and analysis of samples as described in the 
most recent edition of 40 CFR 136.3, unless otherwise specified in 
this permit. For effluent analyses, the permittee shall utilize an 
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EPA-approved analytical method with a published Method Detection Limit 
(MDL, as defined in section B.4.g. of this permit) that is lower than 
the effluent limitations (or lower than water quality criteria 
applicable td the receiving water, listed in A.A.C. Title 18, Chapter 
11, Article 1, for trace substances where monitoring is required but 
no effluent limitations have been established). If all published MDLs 
are higher than effluent limitations (or applicable criteria 
concentrations), the permittee shall utilize the EPA-approved 
analytical method with the lowest published MDL. In accordance with 
40 CFR 122.45(c), effluent analyses for metals shall measure "total 
recoverable metal." 

c. For the purpose of reporting, the permittee shall use the 
reporting threshold equivalent to the laboratory's MDL. As such, the 
permittee must utilize a standard calibration where the lowest 
standard point is equal to or less than the practical quantitation 
level (PQL), or, in the absence of a PQL, the minimum level (ML), as 
defined in section B.4.h. of this permit. 

For analytical results between the laboratory's MDL and the 
PQL/ML, the permittee shall report No Discharge/No Data (Not 
Quantifiable) ["NODI(Q)"] on the DMR form. Analytical results below 
the laboratory's MDL shall be reported as No Discharge/No Data (Below 
Detection Level) ["NODI(B)"]. 

As an attachment to the DMR form, the permittee shall report for 
trace substances: the analytical result; the analytical method number 
or title, preparation and analytical procedure, and published MDL; the 
laboratory MDL, standard deviation(s) from the laboratory's MDL study 
(see 40 CFR Part 136, Appendix B), and the number of replicate 
analyses used to compute the laboratory's MDL (n); and PQL/ML. 

When requested by EPA or ADEQ/ADHS, the permittee shall 
participate in the NPDES DMR-QA performance study and shall submit 
their study results to EPA or ADEQ/ADHS. 

d. The permittee shall develop a Quality Assurance (QA) 
Manual/QA Plan. The purpose of the QA Manual is to assist in planning 
for the collection and analysis of samples and explaining data 
anomalies if they occur. As appropriate and applicable, the QA Manual 
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shall include the details enumerated below. The QA Manual shall be 
retained on the permittee's premises and be available for review by 
EPA or ADEQ/ADHS upon request. The permittee shall review its QA 
Manual annually and revise it when appropriate. Throughout all field 
sampling and laboratory analyses, the permittee shall use quality 
assurance/quality control (QA/QC) procedures as documented in their QA 
Manual. 

(1) Project Management including roles and responsibilities 
of the participants; purpose of sample collection; matrix to be 
sampled; the analytes or compounds being measured; applicable 
technical, regulatory, or program-specific action criteria; personnel 
qualification requirements for collecting samples. 

(2) Sample collection procedures; equipment used; the type 
and number of samples to be collected including QA/QC samples (i.e., 
background samples, duplicates, and equipment or field blanks); 
preservatives and holding times for the samples (see 4 0 CFR 

Part 136.3) . 

(3) Identification of the laboratory to be used to analyze 
the samples; provisions for any proficiency demonstration that will be 
required by the laboratory before or after contract award such as 
passing a performance evaluation sample; analytical method to be used; 
MDL and PQL/ML to be reported; required QC results to be reported 

(e.g., matrix spike recoveries, duplicate relative percent 
differences, blank contamination, laboratory control sample 
recoveries, surrogate spike recoveries, etc.) and acceptance criteria; 
and corrective actions to be taken by the permittee or the laboratory 
as a result of problems identified during QC checks. 

(4) Discussion of how the permittee will perform data 

review and requirements for reporting of results to EPA or ADEQ to 

include resolving of data quality issues and identifying limitations 

on the use of the data. 

2. Monitoring and Records 

Records of monitoring information shall include: 
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a. Information identified in the attached Standard Conditions; 

b. Preservatives used; 

c. Laboratory/ies which performed the analyses; 

d. Analytical techniques or methods used; 

e. Any comments, case narrative or summary of results produced 
by the laboratory. These should identify and discuss QA/QC analyses 
performed concurrently during sample analyses and should specify 
whether they met project and 40 CFR Part 136 requirements. The 
summary of results must include information on initial and continuing 
calibration, surrogate analyses, blanks, duplicates, laboratory 
control samples, matrix spike and matrix spike duplicate results, 
sample receipt condition, holding times, and preservation; 

f. Summary of data interpretation and any corrective action 
taken by the permittee; and 

g.. Effluent limitations for analytes/compounds being analyzed. 

3. Twenty-Four Hour Reporting of Noncompliance 

The permittee shall report any noncompliance which may endanger 
health or the environment. Any information shall be provided orally 
within 24 hours from the time the permittee becomes aware of the 
circumstances to the following persons or their offices: 

CWA Compliance Office Chief 
USEPA 
(415) 744-1905 

Water Quality Compliance Section Manager 
ADEQ 
(602) 207-4567. 

If the permittee is unsuccessful in contacting the persons above, 
the permittee shall report by 9 a.m. on the first business day 
following the noncompliance. A written submission shall also be 
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provided within 5 days of the time the permittee becomes aware of the 
circumstances. The written submission shall contain a description of 
the noncompliance and its cause; the period of noncompliance, 
including dates and times, and, if the noncompliance has not been 
corrected, the time it is expected to continue; and steps taken or 
planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance. 

4. Definitions 

a. The "daily maximum" concentration means the measurement made 
on any single discrete sample or composite sample. 

b. The "daily maximum" mass limit means the total discharge by 
mass during any calendar day. 

c. The "quarterly, monthly or weekly average" concentration', 
other than for fecal or total coliform bacteria, means the arithmetic 
mean of consecutive measurements made during a calendar quarterly, 
monthly or weekly period, respectively. The "quarterly, monthly or 
weekly average" concentration for fecal or total coliform bacteria 
means the geometric mean of measurements made during a quarterly, 
monthly or weekly period, respectively. The geometric mean is the nth 
root of the product of n numbers. 

d. The "quarterly, monthly or weekly average" mass limitation 
means the total discharge by mass during a calendar quarterly, monthly 
or weekly period, respectively, divided by the number of days in the 
period that the facility was discharging. Where less than daily 
sampling is required by this permit, the quarterly, monthly or weekly 
average value shall be determined by the summation of all the measured 
discharges by mass divided by the number of days during the monthly or 
weekly period when the measurements were made. 

e. A "discrete" sample means any individual sample collected in 
less than 15 minutes. 

f. A "composite sample" means, for flow rate measurements, the 
arithmetic mean of no fewer than eight (8) individual measurements 
taken at equal intervals for eight (8) hours or for the duration of 
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discharge, whichever is shorter. A composite sample means, for other 
than flow rate measurement, a combination of eight (8) individual 
portions obtained at equal time intervals for eight (8) hours or for 
the duration of the discharge, whichever is shorter. The volume of . 
each individual portion shall be directly proportional to the 
discharge flow rate at the time of sampling. The sampling period 
shall coincide with the period of maximum discharge flow. 

g. The "method detection limit" (MDL) is the minimum 
concentration of an analyte that can be detected with 99% confidence 
that the analyte concentration is greater than zero, as defined by the 
specific laboratory method listed in 40 CFR Part 136. The procedure 
for determination of a laboratory MDL is in 40 CFR Part. 136, 
Appendix B. 

h. The "minimum level" (ML) is the concentration at which the 
entire analytical system must give a recognizable signal and 
acceptable calibration point. The ML is the concentration in a sample 
that is equivalent to the concentration of the lowest calibration 
standard analyzed by a specific analytical procedure, assuming that 
all of the method-specified sample weights, volumes, and processing 
steps have been followed (as defined in EPA's draft National Guidance 
for the Permitting. Monitoring, and Enforcement of Water Quality-Based 
Effluent Limitations Set Below Analytical Detection/Quantitative 
Levels. (March 22, 1994). Promulgated method-specified MLs are 
contained in 40 CFR Part 136, Appendix A and must be utilized if 
available. If a promulgated method-specific ML is not available, then 
an interim ML shall be calculated. The interim ML is equal to 3.18 
times the promulgated method-specified MDL rounded to the nearest 
multiple of 1, 2, 5, 10, 20, 50, etc. 

i. The "practical quantitation level" (PQL) is the lowest 
concentration of the analyte that can be reliably measured within 
specified limits of precision and accuracy during routine laboratory 
operating conditions [as defined in the Federal Register on July 8, 
1987 (52 FR 25699)] . 

j. A "24-hour composite sample" means a time-proportioned 
mixture of not less than eight (8) discrete aliquots obtained at equal 
time intervals. Each aliquot shall be a grab sample of not less than 
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100 ml. Sample collection, preservation, and handling shall be 
performed as described in the most recent edition of 40 CFR Part 136.3 
(Table II). Where collection, preservation and handling procedures 
are not outlined in 40 CFR Part 136.3, procedures outlined in the 
approved edition of Standard Methods for the Examination of Water and 
Wastewater shall be used. 

C. BEST MANAGEMENT PRACTICES 

1. BMP Plan 

By six months from the effective date of this permit, the 
permittee shall submit to the Regional Administrator and State Agency 
a Best Management Practices (BMP) Plan for the facility as follows: 

a. The BMP Plan shall include the name and location of the 
facility and a statement of the BMP policy and objective. 

b. The permittee shall establish a BMP committee at the 
facility, the committee to include a manager qualified to certify the 
implementation of the BMP Plan. All construction plans enacted as a 
result of this BMP Plan shall be certified by an engineer who holds a 
degree in mining engineering or a Professional Engineer. The 
committee shall meet annually beginning on the effective date of this 
permit. Meeting notes shall be maintained at Cyprus Miami Mining 
Corporation's offices in Claypool, AZ, for review by EPA. 

c. The permittee shall submit a detailed site map or maps 
including (1) the flow routing of all natural and constructed drainage 
channels including all bypass structures, (2) historic mine process 
areas, (3) storage impoundments, (4) locations of NPDES permitted 
discharge points, and (5) location of "mining area seeps" (as defined 
in section C.2.a), and (6) locations of seep inspection zones (as 
referenced in section C.l.d.(3)). 

d. The permittee shall develop, update annually, and submit to 
the Regional Administrator and State Agency as part of the BMP Plan, 
and annually thereafter,. the following information: 

(1) A narrative description of the construction, design. 
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capacity and purpose of all NPDES related impoundments. 

(2) A 1:500 scale map showing the delineations of all 
drainages and the flow routings of potential discharges from a 10-
year, 24-hour storm event. 

(3). Identification of seep inspection zones which are 
located around the downstream perimeter of large facilities such as 
tailings and waste rock heaps. These seep inspection zones include 
drainages at least 300 feet down stream of minor, and 1/4 mile 
downstream of the major drainage (below last impoundment) from the 
above facilities. 

. (4) Stormwater Containment Alternatives 

(i) The permittee shall insure the ability to withstand 
or contain up to a 10-year, 24-hour storm event for existing and 
proposed NPDES water management facilities and shall develop best 
management practices for the operation of these facilities capable of 
insuring that Arizona Water Quality Standards are achieved. 

(ii) In the alternative, the permittee may design and 
operate existing and proposed NPDES water management facilities such 
that they are capable of controlling precipitation from a 100-year, 
24-hour storm event through pumping, containment, diversion, treatment 
or reuse, or some combination of these approaches. 

(iii) In the alternative, the permittee may designate 
existing or proposed NPDES water management facilities as zero 
discharge. A zero discharge water management facility shall be 
capable of containing a peak stormwater flow event pr handling through 
pumping, containment, treatment or reuse the maximum saturation event, 
whichever runoff volume is greater. The permittee shall evaluate the 
additional storage capacity necessary to meet containment requirements 
of this subsection for mine and process areas. The requirements of 
this subsection shall not apply to facilities regulated under 
Section 404 of the Clean Water Act. 

e. The permittee shall use the above information to complete an 
overall assessment of the measures necessary at the facility to 
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prevent violations of effluent limitations and surface water quality 
standards as a result of discharges regulated by this permit. The 
assessment shall include the evaluation of controls such as expanding 
storm water storage capacity, water re-cycle and re-use capacity 
and/or water treatment. This assessment may conform to the 
requirements of Arizona's Aquifer Protection Permit program. The 
permittee shall base an individual facility's required capacity for 
containment or wastewater management on the 10-year, 24-hour storm 
event and from peak flow events. This assessment shall include an 
evaluation of the additional storage and conveyance capacity necessary 
to meet zero discharge requirements. The zero discharge requirements 
are not applicable to individual facilities regulated under 
Section 404 of the Clean Water Act. 

f. The permittee shall submit an engineering plan including 
implementation schedules and final compliance dates for the measures 
identified in the assessment as being necessary to prevent 
unauthorized discharges and effluent limitation or surface water 
quality standards violations as a result of discharges regulated by 
this permit. 

g. The permittee shall include in the BMP plan employee training 
procedures and implementation schedules as follows: 

(1) Employee training in proper operating procedures, and 

(2) Training for emergency spill response, related to NPDES 
facilities or Spill Prevention Control and Countermeasure (SPCC) 
Plans. 

2. Seeps 

By six months from the effective date of this permit, the 
permittee shall initiate the following Best Management Practices for 
seepage identification at the facility: 

a. The permittee shall identify "mining area seeps" located on 
mine property. "Mining area seeps" are defined as meeting the 
following criteria: 
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(1) discharges as defined by the Clean Water Act to waters 

of the United States; 

(2) has an observable and measurable flow of at least one 
gallon per minute upon discharge to waters of the U.S. or may 
otherwise potentially impact waters of the U.S. including accumulation 
of metal bearing salts; 

(3) has continuous flow unrelated to storm events defined 
as being found to flow continuously 72 hours after a storm event; and 

(4) is down-gradient or within 1/4 mile of inactive mining 

areas. 

b. The permittee shall take an initial grab sample of any 
"mining area seeps" and analyze the sample for the parameters listed 
for Outfall 002. If the seep meets Arizona Water Quality Standards, 
the permittee shall sample the seep on a quarterly basis as described 
in section B.l of the permit. 

c. If the water flowing from the "mining area seeps" does not 
meet Arizona water quality standards, the permittee shall report the 
seep together with information listed in section A.4 of this permit 
and a response plan and compliance schedule. 

3. Report 

On a date within 18 months after the effective date of this 
permit, and annually thereafter, the permittee shall submit to the 
Regional Administrator and State Agency a report detailing compliance 
with the described Best Management Practices and the Best Management 
Practices Plan. 

D. REOPENER PROVISIONS 

1. This permit may be modified in accordance with the requirements 
set forth at 40 CFR Parts 122 and 124, to include appropriate 
conditions or limits to address demonstrated effluent toxicity based 
on newly available information where that information was not 
available at the time of permit issuance and would have justified the 
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application of different permit conditions at that time were it 
available. 

2. This permit may be modified in accordance with the requirements 
set forth at 4 0 CFR Parts 122 and 124 to implement any EPA-approved 
new state water quality standards applicable to effluent toxicity, 
including any changes to Arizona's water quality standards that may 
stipulate the use of background hardness for receiving waters, or 
establish an upper limit to the hardness value used in the equations 
to calculate ambient water quality standards. 

3. This permit may be modified in accordance with the requirements 
set forth at 40 CFR Parts 122 and 124 to implement any applicable EPA-
approved new or amended state water quality standards, variances or 
designated uses. 

4. The permitee shall notify EPA in the event that operations are 
restored at the Christmas Mine and the permit shall be modified in 
accordance with any changes to the operational status at the facility. 

5. . The permittee may petition EPA to reopen and modify this permit 
based on the results of the translator study (A.2.) and the hardness 
study (A.2.). 

E. SPECIAL CONDITIONS 

The permittee shall develop and implement a nutrient monitoring 
plan for waters discharged from Outfall 002. The nutrient monitoring 
plan shall be submitted for EPA approval no later than 90 days 
following issuance of this permit to: 

Clean Water Act Standards 
and Permits Office (WTR-5) 
USEPA 
75 Hawthorne St. 
San Francisco, Ca 94105 

The outfall shall be monitored quarterly for Total Nitrogen, 
Total Phosphorous, Turbidity and Chlorophyll a., and the results 
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submitted to the Clean Water Act Standards and Permits Office (WTR-5) 



The sentence which CMMC seeks to be deleted has been revised in three respects: the term 
"seep" has been replaced with the phrase "Mining Area Seeps"; the phrase "and storm water 



discharges associated with industrial activity as defined in 40 CFR 122.26(b)(14))" has been 
deleted; and, because of renumbering ofthe permit sections, the reference to section B.5.a has 
been changed to a reference to section C.2.a. 

The Act's NPDES permit system regulates pollutants that enter waters ofthe United States 
through groundwater or by way of seeps. See, e.g.: Williams Pipe Line Co. v. Bayer Corp., 964 
F. Supp. 1300, 1319-20 (S.D. Iowa, 1997); Friends ofthe Coast Fork v. County of Lane, 1997 
U.S. Dist. LEXIS 22705 (D. Ore. 1997); Friends of Santa Fe County v. LAC Minerals, Inc., 892 
F. Supp. 1333, 1357-58 (D.N.M.. 1995); Washington Wilderness Coalition v. Hecla Mining Co, 
870 F. Supp. 983, 990 (E.D. Wash. 1994); Sierra Club v. Colorado Refining Co., 838 F. Supp. 
1428, 1434 (D. Colo. 1993); and U.S v. Earth Sciences, Inc, 599 F.2d 368, 374 (10'" Cir. 1979). 
See, Fact Sheet, pages 15 through 17. 

Prohibiting the discharge of "mining area seeps" (as defined in the permit, see Permit, 
section C.2.a.) which cause or contribute to a violation of Arizona water quality standards is 
appropriate in the subject case. 40 CFR 122.44 requires that each NPDES permit include 
conditions meeting the following requirements when applicable: 

"(d) Water quality standards and State requirements: any requirements in addition 
to or more stringent than promulgated effluent limitations guidelines or standards under 
sections 301, 304, 306, 307, 318 and 405 of CWA necessary to: 

(1) Achieve water quality standards established imder section 303 ofthe CWA, 
including State narrative criteria for water quality." 

Precipitation may infiltrate through waste piles such as are found at the subject facility, resulting 
in seepage out the toe of waste piles. Drainage from the toe of waste piles, and discharge of 
impacted groundwater to streams and springs, is one ofthe primary means by which surface 
water is impacted fi"om mine operations and wastes. Because ofthe unconsolidated and 
nonhomogeneous nature of waste rock and tailings at mining operations, water penetration can 
cause instability thus enhancing the formation of seeps containing high levels of various 
elements that could impact downslope sites. Prohibiting the discharge of "mining area seeps" 
which cause or contribute to a violation of Arizona water quality standards is appropriate in the 
subject case because it is needed to ensure that the applicable water quality standards are 
achieved. See, Fact Sheet pages 10 -15. 
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Postmining stability and related hydrologic issues present both short- and long-term considerations for 
reclamation. Spotts, R., and Burrell, J.K., Surface Water Quantity, in Environmental Effects of Mining, in 
Mining Environmental Handbook, Marcus, Jerold J. (ed.), p. 155 (1997). The parties involved in 
administering a reclaimed mine site need to provide inspection and maintenance as long as diversion and 
retention systems play a significant role in water and sediment management. Id. 

In arid climates, migration of contaminants through mine waste facilities is often slow. Project 
Monitoring, in Environmental Permitting, in Mining Environmental Handbook, Marcus, Jerold J. (ed.), 
p.398 (1997). Hence, water quality impacts are not always detected during life-of-mine operations. Id. 
Key components of post closure monitoring should include surface and groundwater monitoring. Id. 

Perpetual collection and treatment of acid drainage fi-om a dump must be assumed. Kent, A., Waste Rock 
Disposal Design, in Systems Design for Site Specific Environmental Protection, in Mining Environmental 
Handbook, Marcus, Jerold J. (ed.), p.451 (1997). Decline in the rate of acid production in waste rock 
dumps is very slow and may accelerate rapidly if the cover is compromised. Id. Thus, care and 
maintenance ofthe cover system must be considered a very long-term requirement. Id. 

The permit requires that, by six months from the effective date ofthe permit, the discharger shall initiate 
BMPs related to "mining area seeps". See, Permit, section C.2. Within six months from the effective 
date ofthe permit, the discharger is to identify "mining area seeps" located on the mine property. Permit, 
section C.2.a. As stated in Permit, para. C.2.a.: 

"Mining area seeps are defined as meeting the following criteria: 

(1) discharges as defined by the Clean Water Act to waters ofthe United States; 

(2) has an observable and measurable flow of at least one gallon permit miunute upon 
discharge to waters ofthe U.S. or may otherwise potentially impact waters ofthe U.S. including 
accumulation of metal bearing salts; 

(3) has continuous flow unrelated to storm events defined as being found to flow 
continuously 72 hours after a storm event; and 

(4) isdown-gradientor within 1/4 mile of mine process areas." (Emphasis added.) 

In order for a seep to be a "mining area seep", each ofthe four criteria must be met. Accordingly, a seep 
which is not a discharge as defined by the Clean Water Act is not a "mining area seep" in the context of 
the permit. 
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The requirement to identify and sample seeps imder Permit, section C.2.a. and C.2.b. extends only to 
seeps which are discharges as defined by the Act. The requirement to prepare a response plan for a seep 
under section C.2.c. extends only to seeps which are discharges as defined by the Act and which do not 
meet Arizona water quality standards. 

Whether a seep is a discharge as defined by the Act is to be determined by the applicable law regarding 
the Act's jurisdiction over such discharges. The Act protects water quality by prohibiting the discharge of 
any pollutant by any person into "navigable waters" except in accordance with a permit issued by EPA, 
the Corps of Engineers, or a State Govemment. See, CWA, sees. 301(a) and 502(12).' "The term 
'navigable waters' means the waters ofthe United States, including the territorial seas." CWA, 
sec. 502(7). 

In enacting the 1972 Amendments to the Federal Water Pollution Control Act, Congress intended to 
extend the Act's jurisdiction to the Constitutional limit. See, Leslie Salt Co. v. Froehlke, 578 F.2d 742, 
755 (9th Cir. 1978). Accordingly, "the term 'navigable waters' within the meaning ofthe FWPCA is to 
be given the broadest possible constitutional interpretation under the Commerce Claiise." Id. 

"... Congress intended to create a very broad grant of jurisdiction in the Clean Water Act, extending fo any 
aquatic features within the reach ofthe commerce clause power." Leslie Salt Co. v. U.S., 896 F.2d 354, 
357 (9th Cir. 1990), cert, denied, 498 U.S. 1126 (1991). 

"Waters ofthe United States" is defined by regulation to include: 
"(a) All waters which are currently used, were used in the past, or may be susceptible to use in 

interstate or foreign commerce, including all waters which are subject to the ebb and flow ofthe tide; 
(b) All interstate waters, including interstate "wetlands;" 
(c) All other waters such as intrastate lakes, rivers, streams (including intermittent streams), 

mudflats, sandflats, "wetlands," sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds the 
use, degradation, or destruction of which would affect or could affect interstate or foreign commerce 
including any such waters: 

(1) Which are or could be used by interstate or foreign travelers for recreational or other 
purposes; 

(2) From which fish or shellfish are or could be taken and sold in interstate or foreign 
commerce; or 

^ The law was originally called the Federal Water Pollution Control Act Amendments of 
1972. See, Pub. L. No. 92-500, 86 Stat. 816. The law became commonly known as the Clean 
Water Act, a name Congress recognized and added to the statute during passage ofthe 1977 
Amendments to the Act. See, Clean Water Act of 1977, Pub. L. No. 95-217, 91 Stat. 1566 
(1977). 
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Ground Water Quality, in Environmental Effects of Mining, in Mining Environmental Handbook, Marcus, 
Jerold J. (ed.), p. 165 (1997). 

If groundwater is contaminated as a result of mining operations, this contamination can affect human 
health and the environment when it emerges into the surface water system. Brown, A.,., Ground Water 
Quality, in Technologies for Environmental Protection, in Mining Environmental Handbook, Marcus, 
Jerold J. (ed.), p.254 (1997). The emerging water may contaminate surface water resources and plant life 
at the springs based on the emerging groundwater. Id. Several methods for remediating such 
contamination have been identified. Id. at 254-55. 

In mining areas where the protective shield of vegetation is broken and the slopes are often times 
steepened, the balance between erosion and soil creation is upset, increasing runoff and erosion. 
Hassinger, B.W., Erosion, in Environmental Effects of Mining, in Mining Environmental Handbook, 
Marcus, Jerold J. (ed.), p. 137 (1997). Overburden piles are frequently impacted by erosion at mining 
sites. Id. Fine tailings can be subject to severe erosion on steep slopes. Id. 

Increased sediment production from active and abandoned mines sites is a common occurrence, except 
where effective sediment control measures are implemented and successful reclamation is achieved 
following cessation of mining. Moore, R.T., Wildlife, in Environmental Effects of Mining, in Mining 
Environmental Handbook, Marcus, Jerold J. (ed.), p. 146 (1997). 

Uncontrolled stormwater from land areas disturbed by mining often have considerable higher sediment 
loads than runoff from undisturbed watersheds. Johnson, S.W., Surface Water Quality - Sediment, in 
Environmental Effects of Mining, in Mining Environmental Handbook, Marcus, Jerold J. (ed.), p. 149 
(1997). 

Strong soil contamination with trace metals in mining/smelting regions has been reported locally in 
numerous case studies. Dudka, S., Environmental Impacts of Metal Ore Mining and Processing: A 
Review, J. Environ. Qual. 26:590 (1997). The result of erosion is translocation ofthe metal-contaminated 
material and its dispersion over a bigger area.; leaching and washing ofthe metals from the studied soils is 
apparently facilitated by the low soil pH. Id. 

Wind and water erosion and the associated environmental degradation are widespread problems related to 
tailing material. Dudka, S., Environmental Impacts of Metal Ore Mining and Processing: A Review, J. 
Environ. Qual. 26:590 (1997). Leaching of acidifying compounds from tailings leads to an acidification 
of adjacent soils. Id. Soils often undergo strong acidification in areas where metal ores are extracted and 
processed. Id. Metals present in the acidic soils becomes easily mobile and available for plants, and 
therefore, their leaching, plant uptake, and runoff from soils increase. Id. 
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By six months from the effective date of this permit, Asarco shall 
initiate the following Best Management Practices for seepage 
identification at the Asarco Ray Operations: 

a. Asarco shall identify process related seeps located on mine 
property. Process related seeps are defined as meeting the 
following criteria: 

I. discharges as defined by the Clean Water Act to waters of 
the United States; 

II. has an observable and measurable flow of at least one 
gallon per minute upon discharge to waters of the U.S.; 

III. has continuous flow unrelated to storm events defined as 
being found to flow continuously 72 hours after a storm 
event; and 

IV. is down-gradient or within 1/4 mile of mine process 
areas. 

b. Asarco shall take an initial grab sample of any process 
related seep and analyze the sample for the parameters listed 
for seeps in the ambient monitoring program. If the seep meets 
Arizona Water Quality Standards, Asarco shall sample the seep 
on a quarterly basis as described in section C.3 of the 
permit. 

c. If the water flowing from the seep does not meet Arizona water 
quality standards, Asarco shall report the seep together with 
information listed in section A. 5 of this permit and a 
response plan and compliance schedule. 

On a date within 18 months after the effective date of this permit, 
and annually thereafter, Asarco shall submit to the Regional 
Administrator and State Agency a report detailing compliance with 
the described Best Management Practices and the Best Management 
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Practices Plan. 
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information for the facility. Click on the underlined FACILITY ID value to view EPA Facility 
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the facility. 
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Facility Infor 

NPDESID 

AZU000147 

AZU000044; 
; 

AZ0000035 

AZ0020389 

AZ0020419' 

EPA FACILITY 
ID 

000008661896 
1 

AZ0000308221 \ 
1 

AZD008397184 

AZDO01886654; 

000008873402 : 

FACILITY NAME 
• 

3R MINE 3R MINE 

ALTA MINE - ASARCO 

ASARCO / RAY MINE 

BHP COPPER/SUPERIOR 
OPERATIONS 

BHP/COPPER CITIES UNIT 

ADDRESS 

SANTA CRUZ 
COUNTY, AZ 
FLUX 
CANYON 
ROAD 
PATAGONIA, 
AZ 85624 
HWY 177 20 
Ml EOF 
HAYDEN 
HAYDEN, AZ 
85235 
SMELTER 
TOWN NO 17 
SUPERIOR, 
AZ 85273 
3 MILES N 
OF MIAMI ON 
HWY 88 
MIAMI, AZ 
85539 

COUNTY 
NAME 

SANTA 
CRUZ 

SANTA 
CRUZ 

GILA 

PINAL 

GILA 
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AZ0020401! 
I 

AZU000087 

AZU000094 
t 

AZ0024112 

AZU000099 

AZ0022268 

AZU000102 

AZU000048 

AZ0020508 

AZ0020516 

AZUOOOIOl' 

AZU000151 

AZ0024309 

AZ1000624379 

AZ1000624379: 

AZ0001267814 
' 

AZ0001267814 

AZD983482373 

AZD083717843 

AZD983482373 

000008662474 
. 

AZD008398521 
1 

AZD008398521' 
• 

AZD083717843: 

000008661934 ; 
t 

000007539206 : 

\ 

BHP/PINTO VALLEY 
OPERATIONS 

BHP/PINTO VALLEY,MIAMI UNIT 

CARLOTA COPPER CO 

I 

i 

! 
1 

CARLOTA COPPER PROJECT 

CASA GRANDE MINE CYPRUS 
COPPER 

• 

COPPER MINE, CYPRUS 
BAGDAD CO 

CYPRUS CASA GRANDE CORP ! 

CYPRUS COPPER JOHNSON 
MINE 

CYPRUS MIAMI MINING CORP 

[ 

CYPRUS MIAMI MINING CORP 

CYPRUS MINERALS 

CYPRUS MINING - ROD PLANT : 

i 

DOS POBRES/SAN JUAN MINE 
PROJ 

8 MILES W 
OF MIAMI ON 
HWY 60 
MIAMI, AZ 
85539 
HWY 60 
MIAMI, AZ 
85539 
PINTO 
VALLEY 
ROAD 
MIAMI, AZ 
85539 
PINTO 
VALLEY 
ROAD 
MIAMI. AZ 
85539 
HIGHWAY 15 
CASA 
GRANDE, AZ 
85222 
HWY 95 
BAGDAD, AZ 
86321 
HWY 15 
CASA 
GRANDE, AZ 
85222 

,AZ 

INSPIRATION 
AREA 
CLAYPOOL. 
AZ 85532 

CHRISTMAS 
FACILITY 
CLAYPOOL, 
AZ 85532 

BAGDAD, AZ 
86321 

PINAL 
COUNTY, AZ 
RICHARD 
MOHR-
MANAGER 
SAFFORD, 
AZ 85546 

GILA 

GILA 

GILA 

GILA 

PINAL 

YAVAPAI 

PINAL 

GILA 

GILA 

YAVAPAI 

PINAL 

GRAHAM 
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AZU000093 

, _ , . • 

AZU000046' 

: 

AZU000090 
• 

AZU000045 

t 

: A Z U 0 0 0 0 8 5 
1 _. ,. 

AZU000004 

AZU000053 
' 

AZU000042 

AZU000027 
' 

'AZU000089 
1 1 

AZU000086 
, _ 

AZU000096 

1 

AZU000005: 
; 

AZ0000236299 i 
t 

I 

AZ0000308262 

i 

AZD008397127i 
1 

! 
1 
I 

AZ0000308270! 
' 

000008662474 ' 
_: 

AZD001886597: 

• 

AZD041456583 

AZT000623678\ 

f 

000008662690 ' 

AZ0000309047 : 
1 

000008662484 ' 
. . _ . . , j 

AZ0000309146 •. 
1 
! 

AZD074489469' 
1 

I 

GIBSON MINE 

HARDSHELL MINE - ASARCO 

HAYDEN SMELTER, ASARCO INC 

HERMOSA MINE - ASARCO 
t 

JOHNSON MINE - ARIMETCO 
INTL 

MAGMA COPPER - SAN MANUEL 
OPER 

MINERAL PARK MINE CYPRUS 
COPPR 

MISSION MINE-ASARCO 

NORANDA LAKESHORE MINE 

OLD DOMINION MINE MAGMA 
COPPER 

OLD RELIABLE MINE MAGMA 
COPPER 

ORACLE RIDGE MINE 

PHELPS DODGE MORENCI 
OPERATIONS 

9 MILES W 
OF MIAMI 
MIAMI, AZ 
85539 
FLUX 
CANYON 
ROAD 
PATAGONIA.; 
AZ 85624 
640 ASARCO; 
DRIVE 
HAYDEN.AZ 
85235 ! 
FLUX 
CANYON 
ROAD 
PATAGONIA, i 
AZ 85624 

,AZ 
HWY 76 & 
MCNAB 
ROAD 
SAN 
MANUEL, AZ 
85631 
MINERAL 
PARK RD 
KINGMAN, 
AZ 86402 
WEST PIMA 
MINE ROAD 
SAHUARITA. 
AZ 85629 

PIMA 
COUNTY. AZ 
US HWY 60 
GLOBE. AZ 
85501 

,AZ 
22 Ml SE 
ORACLE 
ORACLE. AZ 
85623 
4521 US 
HWY 191 
MORENCI, 
AZ 85540 

GILA 

SANTA 
CRUZ 

Gllj$. 

SANTA 
CRUZ 

PINAL 

MOHAVE 

PIMA 

PIMA 

GILA 

. „ 

PINAL 

GREENLE 
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AZ0022331 

AZU000172^ 

AZU000002! 
i 

AZ0022706 

AZUOOOO95; 

AZU000049 

AZU000162 

AZU000043 

AZU000047 

' 

AZU000001 

1 

.AZU000088 
•L „_: 

AZU000018 

AZ0001109040 

AZD074489469I 

AZD9808177041 

AZD074489469 
t 

i 

AZOOO1267764 

AZ0002015188 

AZOOO1906205 

000008662856 

AZ8141190076 

AZD042370080 

000008661670 

AZD983467754 

PHELPS DODGE CORP 
SAFFORD BRANCH 

PHELPS DODGE E PLANT SITE • 
WWTP 

PHELPS DODGE, COPPER 
QUEEN 

! 

PHELPS DODGE/MORENCI MINE ! 

PIONEER MINE WESTLINC 
MINING ^ 

REYMERT MINE INSPIRATION 
COPPR 

SAN MANUEL MINE, BHP 
COPPER 

SIERRITA MINE - ASARCO 

SIERRITA MINE, CYPRUS 
COPPER 

1 

SILVER BELL MINE - ASARCO 

SOLITUDE TAILINGS MAGMA 
COPPER 

TWIN BUI 1 ES MINE ANAMAX 
MINING 

SAFFORD, 
AZ 85546 
4521 US 
HWY 191 
MORENCI, 
AZ 85540 
HWY 92 
BISBEE,AZ 
85603 
4521 US 
HIGHWAY 
191 
MORENCI, 
AZ 85540 
HWY 77 
GLOBE, AZ 
85501 
REYMERT - 3 
Ml S HWY60 
SUPERIOR, 
AZ 85273 
200 S 
REDINGTON 
RD 
SAN 
MANUEL, AZ 
85631 
DUVAL MINE 
RD 
GREEN 
VALLEY, AZ 
85622 
DUVALL 
MINE ROAD 
GREEN 
VALLEY, AZ 
85614 
25000 W 
AVRA 
VALLEY RD 
MARANA, AZ 
85653 

PINE, AZ 
85544 
TWIN 
BUI lES 
MINE 
SAHUARITA, 
AZ 85629 

GRAHAM 

GREENLE 

COCHISE 

GREENLE 

GILA 

PINAL 

PINAL 

PIMA 

PIMA 

... -

PIMA 

GILA 

PIMA 
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AZU000092 
! 

t 

AZU000091 • 
1 

AZU000026 
i 
i 

CA0084166 

1 

I 
I 

CA0084212I 
1 

i 

CAU000158: 
t 

CA0084221; 

CA0081108 
1 

CA0081876 
t 

1 

1 

i 
CA0084531; 

i 

000008661718 

AZD980735682i 

AZD980735682: 
•; 

1 

t 

CAD980736318i 
i 

, ' 
1 

000007133688 

000008657966 

000007133698 

CAD980498612 

CAD982391997 
' 

i 

000008967984 

! 

VAN DYKE MINE - ARIMETCO , 

ZONIA MINE, ZONIA CO INC 

i 

ZONIA MINE, ZONIA COMPANY 
1 

AFTERTHOUGHT MINE 

BULLY HILL & RISING STAR 
MINES 

EBMUD PENN MINE 

GREENHORN MINE 

IMM ACID MINE DRAINAGE 

i 

i 

MAMMOTH,KEYSTONE,STOWELL: 
ETAL 

1 

WALKER MINE 
[ 

1 

YARNELL, 
AZ 85362 
STATE 
ROUTE 1 
KIRKLAND. 
AZ 86332 • 
STATE 
ROUTE 1 
KIRKLAND. 
AZ 86332 
SEC 
10.11&15. 
T33N, R2W 
BELLA 
VISTA. CA 
96008 
SQUAW 
CREEK ARM 
OF SHASTA 
LAK 
REDDING. 
CA 96001 

,CA 
HWY 299W 
REDDING, 
CA 96001 
IRON 
MOUNTAIN 
RD 
REDDING, 
CA 96001 
LITTLE 
BACKBONE 
& W SQUAW 
CRK 
REDDING, 
CA 96002 
E PLUMA 
CNTY24MIN 
OF 
PORTOLA 
PLUMA 
CNTY, CA 

YAVAPAI 

YAVAPAI 

YAVAPAI 

SHASTA 

SHASTA 

SHASTA 

SHASTA 

SHASTA 

PLUMAS 
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Taos County Species List 

Black-footed ferret, Mustela niqripes, E 
Fringed myotis, Mvotis thvsanodes, SC 
Long-eared myotis, Mvotis eyotis, SC 
Long-legged myotis, Mvotis volans, SC 
New Mexican jumping mouse, Zapus hudsonius luteus. SC 
Occult little brown bat, Mvotis lucifuqus occultus. SC 
Pale Townsend's ( = western) big-eared bat, Plecotus townsendii pallescens. SC 
Small-footed myotis, Mvotis ciliolabrum. SC 
Southwestern otter, Lutra canadensis sonorae. SC 
Spotted bat, Euderma maculatum, SC 
Yuma myotis, Mvotis vumanensis. SC 
AmericappfirefiTifje faicoD. FalcoTBecegritHis aaajurn^E 
frafhSsjaireghTie fafbow, Falct^eeregrintre tu rwr ius /g (S/A) 

Baird's sparrow, Ammodramus bairdii. SC 
Bald eagle, Haliaeetus leucoceohalus. T 
Ferruginous hawk, Buteo reqalis. SC 
Harlequin duck, Histrionicus histrionicus. SC 
Loggerhead shrike, Lanius ludovicianus. SC 
Mexican spotted owl , Strix occidentalis lucida. T 
Mountain plover, Charadrius montanus. PT 
Northern goshawk, Accipiter aentilis. SC 
Southwestern wil low flycatcher, Empidonax traillii extimus. E 
White-faced ibis, Pleqadis chihi. SC 
Whooping crane, Grus americana, XN 
Yellow-billed cuckoo, Coccvzus americanus. SC 
Flathead chub, Platvqobio ( = Hvbopsis) qracilis. SC 
Cockerell's striate disc (snail). Discus shemeki cockerelli. SC 
Sangre de Cristo peaclam, Pisidium sanquinichristi. SC 
New Mexico silverspot butterfly, Speveria nokomis nitocris. SC 
Arizona wi l low, Salix arizonica. SC 
Chiricahua dock, Rumex orthoneurus. PT 
Ripley milk-vetch, Astraqalus riplevi, SC 

Index 

E 
PE 
PE w/CH 
T 
PT 
PT w/CH 
PCH 
c 

Endangered 
Proposed Endangered 
Proposed Endangered w i th critical habitat 
Threatened 
Proposed Threatened 
Proposed Threatened wi th critical habitat 
Proposed critical habitat 
Candidate Species (taxa for which the Service has sufficient 
information to propose that they be added to list of endangered 



and threatened species, but the listing action has been 
precluded by other higher priority listing activities). 

SC = Species of Concern (taxa for which further biological research 
and field study are needed to resolve their conservation status) 

S/A = Similarity of Appearance 
* = Introduced population 
XN = Nonessential experimental 



Eddv 

Arizona black-tailed prairie dog, Cvnomvs ludovicianus arizonensis, SC 
Big free-tailed bat, Nvctinomops macrotis (= Tadarida nk ' L molossa), SC 
Black-footed ferret, Mustela niqripes, E ~ 
Cave myotis, Mvotis velifer, SC 
Fringed myotis, Mvotis thvsanodes, SC 
Gray-footed chipmunk, Tamias canipes, SC 
Guadalupe southern pocket gopher, Thomomys umbrinus quadalupensis. SC 
Long-legged myotis, Mvotis volans. SC 
Occult little brown bat, Mvotis lucifuqus occultus, SC 
Pale Townsend's ( = western) big-eared bat, Plecotus townsendii pallescens. SC 
Pecos River muskrat. Ondatra zibethicus ripensis. SC 
Small-footed myotis, Mvotis ciliolabrum. SC 
Swift fox, Vulpes velox. C 
Yuma myotis, Mvotis vumanensis. SC 
American peregrine falcon, Faico pereqrinus anatum, E 
Arctic peregrine falcon, FaIco pereqrinus tundrius, E (S/A) 
Baird's sparrow, Ammodramus bairdii. SC 
Bald eagle, Haliaeetus ieucocephalus, T 
Black tern, Chlidonias niger, SC 
Ferruginous hawk, Buteo reqalis. SC 
Interior least tern. Sterna antil larum. E 
Loggerhead shrike, Lanius ludovicianus. SC 
Mexican spotted ow l , Strix occidentalis lucida, T 
Northern aplomado falcon, FaIco femoralis septentrionalis, E 
Northern goshawk, Accipiter qentilis. SC 
Western burrowing owl , Athene cunicularia hypuqaea. SC 
White-faced ibis, Pleqadis chihi. SC 
Lesser prairie chicken, Tvmpanuchus pallidicinctus. C 
Yellow-billed cuckoo, Coccvzus americanus. SC 
Blue sucker, Cvcleptus elonqatus. SC 
Headwater catf ish, Ictalurus lupus. SC 
Pecos bluntnose shiner, Notropis simus pecosensis. T w/CH 
Pecos gambusia, Gambusia nobilis. E 
Pecos pupfish, Cvprinodon pecosensis. PE 
Plains minnow, Hybognathus placi tus*. SC 
Rio Grande shiner, Notropis jemezanus. SC 
Sand dune lizard, Sceloporus arenicolus. SC 
Texas horned lizard, Phrynosoma cornutum. SC 
limestone tiger beetle, Cicindela politula petrophila. SC 
Mescalero Sands tiger beetle, Cicindela formosa rutilovirescens. SC 
Mescalero Sands June beetle, Polvphylla mescalerensis. SC 
Ovate vertigo (snail), Vertiqo ovata, SC 
Pecos springsnail, Pyrqulopsis pecosensis. SC 
Texas hornshell (mussel), Popenaias popei. SC 
Few-flowered jewelf lower, Streptanthus sparsiflorus, SC 
Glass Mountain coral-root, Hexalectris nitida. SC 
Guadalupe rabbitbrush, Chrvsothamnus nauseosus var. texemsis, SC 



Gypsum wild-buckwheat, Erioqonum qvpsophilum. T w/CH 
Kuenzler hedgehog cactus, Echinocereus fendleri var. Kuenzleri, E 
Lee pincushion cactus, Coryphantha sneedii var. leei. T 
Mat leastdaisy, Chaetopappa hersheyi. SC 
Tharp's blue-star, Amsonia tharpii. SC 
Wright's water-wil low, Justicia wriqhti i . SC 



EPA Region VIII 
FACT SHEET - SAN LUIS MINE 

(2/3/99) 

Battle Mountain Resources' San Luis Mine in south-central Colorado began to discharge 
fi-om the embankment ofthe reclaimed backfilled pit to the Rito Seco Creek in late 1998 based 
upon information from the Costilla County Conservancy District (ground water discharge to 
surface water). Many residents of this very old Hispanic community opposed this new mine in 
1990 because ofthe potential impacts to their conmiunity. Now that the mine is closed, it 
appears to be fiilfilling their predictions. 

There is a drinking water supply for the town of San Luis about 5 miles downstream in 
the Rito Seco alluvium. In checking with the Colorado Department of Public Health and 
Environment (CDPHE), violations ofthe arsenic MCL were foimd in 1994. Also another 
violation ofthe cyanide MCL was later negated because of possible contamination ofthe sample. 
The sampling and analyses are done by the mining company as a public service. 

An EPA team doing sampling for mercury in a nearby area took a grab sample from the 
seep and had it analyzed for total metals. Very high levels of arsenic and other metals were 
detected. It was determined that due to the sampling and analysis methods, sampling results ' 
should only be used for screening not for enforcement purposes. CDPHE was given opportunity 
to inspect but did not. Therefore, an official NPDES inspection was conducted on June 15, 1999 
by EPA. The agency found that the facility was discharging pollutants to the Rito Seco Creek 
without a discharge permit. Preliminary results show that pollutants were being discharged in 
excess of stream standards. Therefore, the CDPHE, the Colorado Department of Minerals and 
Geology State (DMG, the State mining permitting agency) and the mining company were 
notified and information was requested under Section 308. CDPHE issued a notice of violation 
and cease and desist order on August 20,1999. In the State of Colorado the CDPHE sets water 
quality standards and implements the NPDES program, whereas the DMG is the implementing 
agency for "disturbances to the ... surface and ground water systems at mining sites" other than 
NPDES permits. As DMG is responsible for the protection of groundwater quality, on October 
4, 1999 issued a letter suggesting that there is or may be a reasonable potential for degradation of 
water quality in the Rito Seco alluvial aquifer based upon violations of TDS, sulfate and 
manganese in the groundwater within monitoring wells. 

The mine initially tried to pump and evaporate the water fi-om the backfilled pit via 
"snow blowing" machines at a rate of approximately 500 gpm. The purpose was to lower the 
water level enough so that it wouldn't discharge directly to surface water. On August 26,1999, 
the company requested a DMG permit revision for a temporary water treatment system, a 
nanofiltration system with chemical precipitation. Initially the company wanted to land-apply 
this effluent to fields farmed for alfalfa rather than obtain an NPDES permit. This plan was not 
pursued to our knowledge because of high metals uptake in the plants. They then tried to state 
that this water discharge should be covered under their stormwater permit. However, the 
stormwater permit had never been transferred from a previous mining company in the same area. 
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subject under the CWA, including "effluent limi
tations," water quality standards, standards of per
formance, toxic efHuent standards or prohibitions, 
"best management practices," pretreatment stand
ards, and "standards for sewage sludge use or dis
posal" under sections 301, 302, 303, 304, 306, 
307, 308, 403 and 405 of CWA. 

Application means the EPA standard national 
forms for applying for a permit, including any ad
ditions, revisions or modifications to the forms; or 
forms approved by EPA for use in "approved 
States," including any approved modifications or 
revisions. 

Approved program or approved State means a 
State or interstate program which has been ap
proved or authorized by EPA under part 123. 

Average monthly discharge limitation means the 
highest allowable average of "daily discharges" 
over a calendar month, calculated as tbe sum of all 
"daily discharges" measured during a calendar 
month divided by the number of "daily dis
charges" measured during that month. 

Average weekly discharge limitation means the 
highest allowable average of "daily discharges" 
over a calendar week, calculated as the sum of all 
"daily discharges" measiu^d during a calendar 
week divided by the number of "daily dis
charges" measured during that week. 

Best management practices ("BMPs") means 
schedules of activities, prohibitions of practices, 
maintenance procedures, and other management 
practices to prevent or reduce the pollution of 
"waters ofthe United States." BMPs also include 
treatment requirements, operating procedures, and 
practices to control plant site runofT, spillage or 
leaks, sludge or waste disposal, or drainage firom 
raw material storage. 

BMPs means "best management practices." 
Class I sludge management facility means any 

POTW identified under 40 CFR 403.8(a) as being 
required to have an approved pretreatment pro
gram (including such POTWs located in a State 
that has elected to assume local program respon
sibilities pursuant to 40 CFR 403.10(e)) and any 
other treatinent works treating domestic sewage 
classified as a Class I sludge management facility 
by the Regional Administrator, or, in the case of 
approved State programs, the Regional Adminis-
ti^tor in conjunction with the State Director, be
cause of the potential for its sludge use or disposal 
practices to adversely affect public health and the 
environment. 

Contiguous zone means the entire zone estab
lished by the United States under Article 24 of the 
Convention on the Territorial Sea and the Contig
uous Zone. 

Continuous discharge means a "discharge" 
which occurs without interruption throughout the 
operating hours of the facility, except for infre

quent shutdowns for maintenance, process 
changes, or other similar activities. 

CWA means the Clean Water Act (formerly re
ferred to as the Federal Water Pollution Conti'ol 
Act or Federal Water Pollution Control Act 
Amendments of 1972) Public Law 92-500, as 
amended by Public Law 95-217, Public Law 9 5 -
576, Public Law 96-483 and Public U w 97-117, 
33 U.S.C. 1251 etseq. 

CWA and regulations means the Clean Water 
Act (CWA) and applicable regulations promul
gated thereunder. In the case of an approved State 
program, it includes State program requirements. 

Daily discharge means the "discharge of a pol
lutant' ' measured during a calendar day or any 24-
hour period that reasonably represents the calendar 
day for purposes of sampling. For pollutants with 
limitations expressed in units of mass, the "daily 
discharge" is calculated as the total mass of the 
pollutant discharged over the day. For pollutants 
witii limitations expressed in other units of meas
urement, the. "daily discharge" is calculated as the 
average measurement of the pollutant over the 
day. 

Direct discharge means the "discharge of a pol
lutant" 

Director means the Regional Administrator or 
the State Director, as the context requires, or an 
authorized representative. When there is no "ap
proved State program," and there is an EPA ad
ministered program, "Director" means the Re
gional Administrator. When there is an approved 
State program, "Director" normally means the 
State Director. In some circumstances, however, 
EPA retains the authority to take certain actions 
even when there is an approved State program. 
(For example, when EPA has issued an NPDES 
permit prior to the approval of a State program, 
EPA may retain jurisdiction over that permit after 
program approval, see § 123.1.) In such cases, the 
term "Director" means the Regional Adminis
trator and not the State Director. 

Discharge when used without qualification 
means the "discharge of a pollutant." 

Discharge of a pollutant means: 
(a) Any addition of any "pollutant" or com

bination of pollutants to "waters of the United 
States" from any "point source," or 

(b) Any addition of any pollutant or combina
tion of pollutants to the waters of the "contiguous 
zone" or the ocean from any point source other 
than a vessel or other floating crafi which is being 
used as a means of ti'ansportation. 

This definition includes additions of pollutants into 
waters of the United States from: surface runoff 
which is collected or channelled by man; dis
charges through pipes, sewers, or other convey
ances owned by a State, municipality, or other 
person which do not lead to a treatment works; 
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Mr. J. Scott Wilson 
NPDES Permits Branch (6WQ-P) 
U.S. Environmental Protection Agency 
Region 6 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Re: Molycorp. Inc.. draft NPDES Permit No. NM0022306 

Dear Mr. Wilson: 

I am writing to confirm your telephone message to me of June 12, 2000, when 
you confirmed that the deadline for submitting comments on the above-referenced 
draft NPDES permit is July 26, 2000 (rather than 33 days from the date ofthe 
Notice). 

Thank you very much for clearing up this ambiguity in the Notice. 

Sincerely, 

Richard E. Schwartz 

cc: Mr. David R. Shoemaker 
John H. Pugh, Esq. 

1727695 
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U.S. Environmental Protection Agency 
Region 6 
1445 Ross-Avenue 
Dallas, Texas 75202-2733 

-7^1,0 a-ft^^^ ISA ll...l.{.i...l,lti.n..l.i..i.il.Hi.<ll...li.i.i..i.l.....iii 



^g-J'S^MnU^ 
^ - ' " ' • f , Vr 

I - ^ T - 1 UNITED STATES E N V I R O N M E N T A L PROTECTION AGENCY 
\ - S ^ l f ^ " REGION VI 

0̂ - I N T E R F I R S T TWO BUILDING. 1201 ELM STREET 
OALUAS. TEXAS 7S270 

July 18, 1984 

Mr. C R . Sacrison 
General Manager 
Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 

Re: NPDES Permit No. NM0022306 

Dear Mr. Sacrison: 

This is to acknowledge receipt of your permit modification request 
' la ted JunP ?Q, 1Q«d » f o r Uninn Mnlyrnrp 

It is possible that processing of your request may require time as 
modification requests are reviewed in accordance with Federal and 
State priorities for water pollution abatement. Also, please be 
advised that a request for permit modification does not relieve 
your obligation meet current pennit requirements. Therefore, you 
must attempt to meet all permit requirements to the best of your 
ability. 

Should additional information be required to complete processing 
of your request, you will be contacted. 

Sincerely, 

Jayne^Watson, Chief 
Permits Issuance Section (6W-PS) 



DATE: 

TO: 

UNITED STATES E N V I R O N M A T A L PROTECTION AGENCY 

SUBJECT: MODIFICATION REQUEST FOR AN ISSUED PERMIT 

FROM: JENAIE SLAVEN, 6W-PS. 

The referenced application and/or le t ter (see attached copy) has been 
submitted to this off ice requesting a modification to their existing 
NPDES permit, N m C?0^2.2>O((i. 

Please return this form to 6W-PS i n i t i a l i ng your desired course of 
action. 

Name of Facility: U f X i ' o f i f y i o l K J C d * ^ ^ 

From the information submitted, it would appear that a new pwemit 
should be written and issued independently from the previously issued 
permit. A new NPDES number should be assigned to this request. 

_____ The information received requesting a modification to the permit does 
not include enough information to make a determination. Please request 
additional information from permittee in the form of a Short Form A, 
B, C, or D, or Standard Form A or C. (Please circle appropriate form.) 

/\ EPA staff will handlfe the request and modify the permit if necessary. 
f Please refer to / f u ^ ^ K t ' . (Optional) 

EPA is in agreement with changing the permit. Send a copy of the 
request to the appropriate state agency for drafting of a new permit. 

Send a copy of the request to the appropriate state agency to draft 
a new permit if the state agency determines that a change is warranted. 

The request does not warrant a change to the permit. Please place in 
permit file for future reference. 

Attachment(s) 

EPA Form 1320.6 (Rev. 3-76) 



Molycorp, Inc. 

Questa Division 
P.O. Box 469 A/I/C ^ 
Questa, New Mexico 87556 / ^ ' 
Telephone: (505) 586-0212 

MOLYCX)RP 

J u n e 2 9 , 1984 

Mr. Myron Knudson 
Director, Water Management Div. (6W) 
U.S. Environmental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, Texas 75270 

Re: Molycorp/Questa 
NPDES Permit NM0022306 
Request for Modification 

Dear Mr. Knudson: 

The purpose of this letter is to request certain minor modifi
cations to Molycorp's NPDES Permit for the Questa mine and milling 
facility. This request is being filed pursuant to 40 C.F.R. 
122.63 and 40 C.F.R. 124.5. However, Region VI determines that 
this request must be considered under 40 C.F.R. 122.62, Molycorp 
consents to the consideration of this request on that basis. 

The current NPDES Permit became effective on August 31, 1983. 
Though the permit was acceptable to Molycorp in almost all respects, 
there were a few points of disagreement. Consequently, Molycorp 
filed an Evidentiary Hearing Request on August 26, 1983. Molycorp 
received notice on June 11, 1984 that the Regional Administrator 
had denied the request, on the basis that the request did not set 
forth material issues of fact. Though Molycorp does not agree with 
the reasons for that decision, we are anxious to resolve the few 
remaining minor issues at the regional level without further delay. 
Accordingly, Molycorp is filing this request in the hope that it 
can be considered prior to the July 8, 1984 deadline to seek review 
of the Regional Administrator's June 8, 1984 denial. However, if 
that tight schedule cannot be met, Molycorp will make a protective 
filing with the Administrator. 

JUL 5 1984 

6W-PS 



The portions of the permit for which Molycorp requeists modifi
cation, and the reasons therefore, are set out below. 

1. Suspension of the molybdenum and manganese concen- « ('C 
tration Limitations for Outfall 002 When Outfall ^ ' 
001 is not Discharging 

Molybdenum limitations set forth in the development program of the 
existing permit were based on molybdenum loading to the Red River, 
calculated by dilution factors and irrigation use downstream. 
Compliance with molybdenum loading and concentration limitations 
is determined by a calculation based on the combined effects of 
Outfalls 001 and 002. This reasoninig is retained in the new permit 
(Part 111.C.2). 

Molycorp has recently completed a new ion exchange water treatment 
plant to remove molybdenum from water discharged through Outfall 
001. The plant represents state of the art technology and is 
designed to remove sufficient quantities of molybden\im to comply 
with loading requirements and concentration limitations when cal
culated as stated in Part 111.C.2., when both Outfalls are 
discharging. 

However, during normal operation, there will be times when there 
will be no discharge from Outfall 001. Under those circumstances, 
the flow weighted average reported for molybdenum would equal the 
total discharge from Outfall 002. This discharge will easily meet 
the loading limitations (25 pounds per day average), but not the 
limitations for concentrations (1.0 mg/l average). This situation 
commonly occurs during periods of construction on the tailings dams, 
and the result will be a situation similar to the recent mill shut
down. During such times, the seepage collected and discharged from 
Outfall 002 will continue, discharging less than ten pounds per day 
of molybdenum. 

The molybdenum concentration limitations, as shown in the Stipulated 
Agreement on NPDES Permit NM0022306, June 16, 1977, Section IV.(2), 
were "based on Best Available Technology Economically Achievable as 
presently defined." BATEA is based on economics, and the concentra
tion limitations are indeed economically achievable as calculated 
for combined Outfalls 001 and 002. 

Outfall 002, when it represents the sole discharge from the 
operation, cannot economically meet the molybdenum concentration 
requirements for two reasons. First, the capital investment and 
operating expenses necessary to comply are not reasonable costs, 
and will have significant non-water quality impacts, particularly 
energy requirements. A description of the engineering aspects, 
costs and energy requirements is attached hereto as Exhibit 1. 
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Second, in order to treat the relatively low flows from Outfall 
002 in the ion exchange treatment plant, Molycorp would be 
required to impound the water until sufficient quantity was 
collected to operate the treatment plant. Pumping costs to 
impound this water are included in Exhibit 1. At design flow, 
the treatment plant would operate approximately one hour per day 
to treat Outfall 002. 

The treatment plant is designed for continuous flow and could 
practicably not be operated only one hour per day. The treatment 
plant operates most efficiently with continuous flow throughout 
a complete operating cycle before shutdown. An operating cycle 
is estimated to be four days at 4,000 gallons per minute, or larger 
periods of lesser flows down to a minimum of ±1,500 gallons per 
minute. Operating the plant on a short cycle could damage the ion 
exchange resin through osmotic shock and/or algae growth brought 
about by non-continuous operation. Severe osmotic shock or algae 
growth could destroy most of the resin, and thus render the plant 
inoperable to treat the significant flows from Outfall 001. Total 
replacement of resin would result in costs in excess of $0.5 million. 
The ion exchange resin is not a stock item with the manufacturer, 
but is made to order, requiring three to four months lead time. 
The end result could be a discharge of inadequately treated water 
if resin is destroyed more rapidly than anticipated. 

In view of the environmental, engineering and economic risks associ
ated with intermittent use of the ion exchange plant, Molycorp 
requests that the concentration limitations be suspended during 
periods of zero flow from Outfall 001. No impact on the receiving 
water will occur as the result of this change. The discharge from 
002 does not change when 001 is not discharging. Total loadings 
to the Red River are much lower during such periods. 

Manganese limits at 1.0 mg/l liter daily average a 1.5 mg/l liter 
daily maximum present no particular problem when 001 and 002 
discharges are flow weighted. However, when only 002 is discharging, 
the daily average and maximum limits can be exceeded. Outfall 001 
during 1984 (Outfall commenced in February) through May has averaged 
0.42 mg/l liter manganese. Outfall 002 obviously picks up some 
manganese from the substrata since it was approximately 1.3 mg/l 
liter during the same period. It is requested that either the 
manganese limits be voided during periods when 001 is not discharging 
or that the daily average be brought up at least to the daily maximum 
limits of 1.5 mg/l liter. 

2. Molycorp Requests Suspension of the Arsenic Limita
tions Contained in Part I.A of the Permit for Two 
Years From the Date the Mill was Restarted 
(October 1985). 

EPA has included a discharge limitation of 0.5 mg/l daily average 
and 1.0 mg/l daily maximum in the permit, stating that "arsenic 
was present in significant levels in Outfall 001" in the analysis 
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submitted in the NPDES application. (See Response to Comments 
Issue No. 3) Molycorp notes that the analytical data submitted 
for arsenic was a single composite sample, as required by 40 
C.F.R. 122.21 (g). Arsenic was not included as an effluent 
limitation in the existing permit, and Molycorp was given no 
indication that it would be added to the new permit. Consequently, 
very limited previous test work regarding arsenic has been 
conducted. 

Since arsenic limitations were proposed in the draft permit, 
Molycorp began testing of the effect of the ion exchange pilot 
plant on arsenic solutions. There are no conclusive results from 
this limited test work to date. Because the mill was not operating 
for some time, it was impossible until recently to test the arsenic 
removal effect on the actual effluent. The results of monitoring 
performed since mill startup in October 1983 indicate arsenic 
levels in the effluent are 0.01 or less in both 001 and 002 Outfalls. 
These levels are at least an order of magnitude below the standards 
in the New Mexico Water Quality Control regulations for Human Health 
Standards (Section 3-103). 

Sampling by EPA consultants conducted at two separate times, and by 
Molycorp consultants in 1970-72, indicates arsenic levels signifi
cantly below the levels detected in the sampling for the NPDES 
Permit application submitted to EPA in January 1982. On April 19, 
1977, Calspan, an EPA consultant, collected monitoring samples 
pursuant to the Toxic Substances Control Act. Tailings pond 
effluent was analyzed for many constituents, including arsenic 
concentration, which was determined to be 0.005 mg/l. A copy of 
the results is attached as Exhibit 2. 

In June 1970, Molycorp retained Thorne Ecological Institute to 
perform an environmental assessment of the Questa operation. The 
assessment included an extensive sampling program to define water 
quality aspects. Arsenic was included in the sampling program. 
Samples collected, which were analyzed for arsenic, showed concen
trations below the detection limit of 0.02 parts per million. The 
arsenic concentrations were so consistently below detection limits 
that arsenic monitoring was dropped from the program. Excerpts 
from the final Thorne Report are attached as Exhibit 3. 

Limited test work has been performed to date to determine the 
effect of the ion exchange treatment plant on arsenic. Molycorp 
needs additional time to define what arsenic limitations can be 
achieved by the plant. It is, however, reasonable to assume that 
the ion exchange plant will have some effect on arsenic levels 
which will then be below the "significant levels." As Molycorp 
noted in its comments on the draft permit, EPA expects arsenic 
contol to occur. (See 47 Fed. Reg. 54605.) Molycorp urges suspen
sion of these limitations for two years to permit arsenic levels 
in the actual effluent to be adequately defined. 

-4-



Molycorp Requests Part lll.B of the Permit be (5'\ V ^ 'V^^ 
Amended to Read as follows: '\ 1/|!|̂ vr̂  Ir 

The term "composite sample" means a sample consisting of a 
minimum of two grab samples of effluents collected not less than 
four hours apart over a normal eight hour operating day and 
combined proportional to flow or a sample continuously collected 
proportional to flow over a normal eight hour operating day. All 
such samples shall be typical and representative of effluent gen
erated during the period since the last sample was collected. 

Sampling of Molycorp's effluent over the past six years pursuant 
to the previous permit was collected by obtaining a sample 
consisting of a minimum of two grab samples collected, not less 
than four hours apart over a normal eight hour operating day. 
Effluent from Outfall 001 is, in effect, a composite, since the 
wastewater is retained in a. 50 acre-foot holding pond called 
Pope Lake. Retention time in the combined ponds is estimated to 
be at least ten days or more, sufficient time for mixing and 
stabilization of the water before discharge. 

The definition of composite sampling (Part 11.B of the previous 
Permit) was carefully developed during discussions with EPA and 
EID regarding the conditions of that permit. It was determined 
that a two-part composite was an appropriate, representative sample 
of the effluent for two reasons. First, Outfalls 001 and 002 
discharge water from impoundments with holding times of greater 
than 24 hours. Second, Molycorp environmental personnel work eight 
hours per day, five days per week and are best qualified to collect 
samples for compliance with the permit. Continuous samplers operate 
poorly in the harsh weather conditions experienced at the discharge 
locations, and samples must be manually composited by Environmental 
Department staff. 

The four-part composite sample required in the new permit over a 
24 hour operating day means that the sampling would be performed 
by the 24 hour tailings patrol. The position of tailings patrol 
is a union (hourly) position subject to shift rotation, bidding 
procedures and seniority. The weekly samples would be collected 
by a different group of samplers every week, depending upon the 
individuals on each shift. Variable sample quality could be 
experienced as a result. The samples, if collected by the tailings 
patrols, could be less representative under a four-part compositing 
scheme than under the previous sampling program under direct control 
of Molycorp environmental staff. The time of tailings patrol is 
best spent on surveillance of the tailings lines. 

Because both Outfalls 001 and 002 discharge water from retention 
ponds with a retention period greater than 24 hours, and since EPA 
proposed that "a minimum of one grab sample will generally be 
sufficient to ensure a representative sample" from such impoundments 
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for permit application (See 47 FR 52076, November 18, 1982, EPA 
Proposal to Revise Consolidated Permit Regulations in Accordance 
with Settlement, Suspended NPDES Application Rules), the two-part 
composite sampling under the previous permit provides the most 
representative, consistent samples and should be the sampling 
required in the existing permit. 

4. Molycorp Requests that Region VI Consider an 
Alternative Method for Biomonitoring, as 
Described Below 

Section 308 of the Clean Water Act gives EPA the authority to 
require monitoring, including biomonitoring, as necessary, to 
carry out the objectives of the Clean Water Act. The objective 
of the Act is "to restore and maintain the chemical, physical and 
biological integrity of the Nation's water." (Section 101) In 
proposing the alternate method, Molycorp carefully considered that 
objective and believes that the alternate method provides a more 
valuable scientific tool with which to measure attainment of the 
goals of the Act. 

In the comments on the new permit, Molycorp included a summary of 
biomonitoring results of a long-term comprehensive study of the 
Red River done by Dr. R. W. Pennak. Molycorp proposes the continu
ation of Dr. Pennak's research as an alternate method. Molycorp 
has taken the initiative, beginning in 1971, to determine the 
impact of its effluent on the receiving water. The study was con
ducted over 12 years and has included periods of inactivity of the 
mine and mill operations. Through Dr. Pennak's work, environmental 
scientists can compare the biological quality of the Red River during 
periods of operation and inactivity, and can compare the Red River 
with other mountain streams and determine not only toxicity of the 
effluent but its overall impact on the Red River and aquatic life. 

While Molycorp understands EPA's need to develop a data base for 
toxic materials in effluent, we believe that the standard method 
proposed by EPA,is a less effective means of developing a useful 
data base to determine the effects on the Red River of Molycorp's 
discharge. EPA has recognized the complexity of effluents and the 
synergistic effects between toxic substances in such effluents. 
Molycorp believes that using a simplistic biomonitoring method based 
on a non-indigenous organism does not (1) yield information which 
would be of value to EPA to determine synergistic effects of con
stituents, (2) apply to other operations or (3) provide insight into 
the toxicity of Molycorp's effluent in a reasonable context. 

The proposed alternate method brings forth 12 years of collected 
data as a base, information regarding biological, physical and 
chemical data directly applicable to the quality of aquatic organisms 
found in the Red River. Molycorp's proposed alternate method reveals 
information of far more scientific value than Region VI's standard
ized method, which is not based on a specific receiving wa:-ter. The 
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proposed alternate method is at least as expensive as EPA's 
standardized method and provides a more valuable measurement of 
the effect of any effluent. 

5. Molycorp Requests that the pH limitations be Revised L/ 
from 6.6 - 8.6 to 6.0 - 9.0 S.U. ( > ' 

Molycorp has requested that the State of New Mexico waive these 
requirements, and the State has agreed. The waiver documentation 
was provided to Region VI by our letter of October 31, 1983. 

Thank you for your consideration of these requested modifications. 
We look forward to discussing them with you and your staff in the 
near future. Please call if you have any questions. 

Sincerely, 

/D 
C. RJ Sacrison 
General Manager 

CRS/lm 
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EXHIBIT I 

yUDDSffD^s BOX 469 
QUESTA. NEW MEXICO 87S56 

MOLYCORP 
INTEROFFICE CORRESPONDENCE 

FROM: G. F. Eisebrau 

TO: C. R. Sacrison 

DATE: August 22, 1983 

SUBJECT: RECYCLE PUMP SYSTEM FOR 
002/003 OUTFALL — 
COST ESTIMATE 

The following pump system provides for recycle of the ±300 GPM flow 
from the pipe junction of the 003/002 seeps below the Number 1 Dam 
to the Number 4 tailings pond area. 

General: 

1. Pipe route is 2000 feet with the intake at the 7280-foot elevation 
and the discharge at the 7530-foot elevation. 

2. Pipe is six inch diameter schedule 40, of mild steel in 21-foot 
lengths, fitted with victaulic couplings. 

3. Concrete works consists of a buried 3000-gallon collection tank, 
and pipe line foundations on 20-foot centers al-ong the route. 

4. Pumping operations would be controlled by automation at the pump 
site with all required monitoring data transmitted to the Molycorp 
mill control room. 

5. Pump data follows: 

a. Total hydraulic head 

PSIG at pump 

Brake horsepower required 

Pump horsepower at 1750 RPM 

Pump Stages 

Power to site (voltage) 

b. 

c. 

d. 

e. 

f. 

g-

268' 

116 

25.5 

30 

8 

230/460 

Proposed pumps are equipped with 9LA bowls, WTI weather 
enclosures, basked screens, 6-inch casing with one-inch 
drive line, 6 x 6 x 12 dish head, and six-inch discharge 
flange's rated at 125 PSI. 



»tf 

Page 2 
Aug. 22, 1983. 

Project Cost Estimate: 

Pumps (2 each w/one on standby) ' 

Pipe w/victaulic grooves @ $190/length 

Couplings (Model 77 @ $16 each) 

Earthwork (route preparation, tank excavating, etc.) 

Concrete works (reinforced) 
Tank - 70 C.Y. Cone. @ $300/C.Y. installed 
Pipe foundations - IOO each @ $200/each installed 

230/460 V power - powerline (transformers, switch gear) 
1200' @ $10/ft. installed 

Instrumentation - site control/valving installed 
- mill read out system (FMX-Mission) 

Labor - pipeline and pump installation 
(5 man crew, 6 days @ $120/man day) 
(Rate 9 mechanic plus 20% fringe) 

$ 1 2 , 

1 8 , 

1 , 

3 0 , 

2 1 , 
2 0 , 

1 2 , 

5 , 
8, 

$ 1 2 7 . 

3 . 

, 2 0 0 

, 1 0 0 

, 6 0 0 

, 0 0 0 

, 0 0 0 
, 0 0 0 

, 0 0 0 

, 0 0 0 
, 0 0 0 

, 9 0 0 

r.600 

$131,500 

Design and field engineering @ 10% of Cost 13,200 

$144,700 

Contingency @ 10% 14,500 

ESTIMATED PROJECT COST $159,200 

Operating Cost: 

Power - Electrical $ 10,000 

Maintenance, etc. • * $ 10,000 

ANNUAL COST $ 20,000 

xc: "'T. R. Thomas - Legal Dept. 



EXHIBIT II 

Caispan"""" 

17 October 1977 

Ms. Obbey Davidson 
Environmental Engineer 
Molycorp 
Questa, NM 87556 

Dear Ms. Davidson: 

Results of cheaical analyses of water samples that we collected 
last spring on behalf of EPA at your facilities have recently become available. 
In accordance with previous agreements, EPA has authorized us to transmit the 
analytical results to' you, with the proviso that they are to be treated as 
preliminary data. This is particularly important in those cases where some 
analyses (e.g., for asbestos) are to be repeated. ' 

The enclosed copies of the analytical results are accompanied by one 
table showing the laboratory that• performed the analysis and by another that 
lists the lowest detectable quantity of those constituents for which this 
number can be stated. WVien a target constituent is listed as "not detectable" 
in the record for your facility, its concentration was found to be less than 
the detection limit. 

Thank you again for your cooperation and hospitality during this 
survey program. If you should have questions regarding this material, please 
contact me. 

Very truly yours. 

^ . V - ^$r<Jck 
D.H. Bock 

DHB:eb-32 
Enclosure 



S U M M A R Y D A T A SHEET / 

: y U o C r . - o r h o / ' . y L ' U C o , Q c ^ M x . ^ M e t J J f e y ; r ^ Onto Vmto.h y f / j ' f / J ^ ~ / 9 . / ^ l ? 

O / A m c KPA S:.m|)le No. 77:1 m O ^ f ( / 7 . ^ , ( ? o ) 

Cperat io i i ^ ^ ^ ^ 

SflTuple-Sitc Descr iot ion: . T n f ( , c * ^ . n r t r > • r r J i / ' ^ h o n c L 

Calspnii Sample No. l/V/)'>?^ - X ' f ~ f ^ A - ( ^ / / ? / f } C 

SUOSTANCE 

pH 

tola) stispuiiclcci solids 

volatile suspc-iidcci solids 

COD 

TOC 

radium 226 (total) 

^ C O N C E N T R A T I O N 

2l^£o_ 

iL^n. 

radium 22G (dissolved) 

ant imony (total) 

aiscnic (total) 

b i ; ry l l ium (total) 

cadmiutn (total) 

c l i romium (total) 

copper (total) 

silver ( total) 

thal l ium (total 

zinc (total) 

asl)cstos ( f i lnous) 

cyanide (total) 

- ^ -

LXJJ.J.IL_ 

/OOOO J'iqfL 

/3oooit(a.fL f-
^o.oz 

SUUS'TANCE 

1,3-iliclilnrc)l)i;n7.(!ne 

1 ' Id ic l i lo ro l j i jn /e i iu 

3,3'-dicl i luiolJci i / i ( l inc 

l . l -d ic l i lo roc ihy leno 

1,2trai is-dicl i loroel l iy lcnc 

2,'1-dichloropli(;nol 

1,2-cliclilotopropane 

1,3-dichloropropyl(;ne 

(1,3-dicl\loiO|jropene) 

2,0-climell iylphi:nol 

2,^-( l ini l rotol i i i ; i ic 

2,G (tii i itcutoUienc 

1,2-(liplicnylliy(lrazinc 

bis (2-cl i loroisopropyl) c lhcr 

bis (2 chloroelhoxy) methane 

methylene chloride (dichlorometlianc) 

mel l iy l chloride lehloromethane) 

methyl bromii le (broniumcll iane) 

C O N C E N T R A T I O N 

phenol (total) o.az bromoform (ir ihroniomcli i . inc.) 

aldrin l-bT PtP-r^c^rgD dic l i loro l i romume thane 

d ic idr in If ichlorofluoromeil iaMC 

chlordane 

( techn ica lmix ture ond metabolites) 

d ichloroi l i l luurorooielhane 

s.r-D.OT 
' i / i ' - D D E ( P . P ' - D ; D X ; 

chl(>ro(iil)rornomotliane 

lii!K,u:l;loiiiLii!t: ' .Jii:;U! 

liexacliloroi;yclcipLMit.idie:io 

' l . - r -DDD (p,p'-TDE) isnohorone 

(C -oi-.doiiiluii-i nr.pvhcleue 

P -endosulfan nitrobenzene 

er^doi-jlfan sulfate 2-ni l rophenol 

cndf in 
-Vf-r 

4-niti 'oplianol 



• • — • • • • • - — • - • - — • - . . . . - . 

4,<l'.DDT 

4 / r - D D E (p.p ' -DDX) 

4 .4 ' -DDD (p,p'-TDE) 

Of -cnuosulfan 

/J-endosul(an 

cndosulfan sulfate 

eni l i in 

e i id i in alduhvilc 

hc))t.icli l i ir 

l i i. 'pi.icliloi i:poxide 

a-line 
j3-iinc , 
7 - o n e (lindane) 

,\ UIIC 

l'CLJ-1LV.2 (Arochlor 1242) 

(••CD-i:'!)'! (A iochlor 12131) 

i'Ccn.iplidiiMie 

acioli.'in 

acry loni t i i le 

hciWiMic 

henxidine 

carbon tei iachlor idc 

( te l rar l i loromelhanc) 

chloroliL-n.'ene 

* ,2,'1-tf ici i lorobenzcii '-

hexacli loiobeiizenc 

1,2(ru;lil<uuclhane ' 

1,1,1-lr i i : l i lui i)elhaiic 

hey.achluroel'tane 

1 . l i l ic i i lo io i . ' t l iane 

1,1,2-tri(;hlur()ethane 

1,1.2.2 leirachl(Koethane 

chluit j iul iane 

bis (c l i lo iomeihy l ) other 

bis (chl i i ioet l iy l ) ell ier 

2ch lo io . . l l i y l v inyl ether (mixed) 

2 chlouinaphlh. i lenc 

2/l ,G-l i iu l i lo iuphcnol 

parachluiDii iela cresol 

c l i lou i forn i ( l i i ch lo iomethanc) 

2'Chl(>ioplii:nol 

I«JIJ 1 • w 
', " 1—^.W-crt-in-vrr vrx^ 

( • 

1 
. 

^ / 

1 

/ . • 7 . - : • / • , • . / • , 

*. 

• 

1 

1 

1 

hcxachtorobutadicnc 

hexachlorocyclopentadiene 

isophorone 

napthalene 

nitrobenzene 

2-nitrophenol 

1-nitrophenol 

2,'1-dinitroplicnol 

I .G-dini l roo-crcsoi 

N-nitrosudimethyluni inc 

N-nitro$odiplieny (amine 

Nni t rosodi-n-propylamino 

penlachlorophcnoi 

plii.-nol 

bis (2e thy l l i cxy l ) phthalate 

buty l benzyl ph'halate 

d i - n b u l y l phthalate 

diethyl phthalate 

d imenthyl phthalate 

1,2bcnzanthracene 

benzo (a) pyrene (3,4 benzopyrene) 

S. I - benzofl i i i i : . . i l iene 

11,12-benzofl i iorantl ienc 

chrysene 

acenaphthylene 

anthracene 

1,12-benzopcrylene 

JliJofenu 

phenanthrene 

1,2:5,6 dibenzanthraccnc 

indeno (1,2,3C,D) pyrene 

pyrene 

2,3,7,0-tetrachlorodibenzo-p-dioxin 

(TCDD) 

tetrachloroethylene 

toluene 

tr ichloroethylene 

vinyl chloride 

toxaphene 

I 
1 
! 
1 
1 

'. 
1 

Y ^ 
/ ( ? L O , / < - , 

/•.-./ ,:^-
/ iV . / ' . 7 . 

I f f ' / - • ' . : 

/.:. X ^ 
• . . , ' . ." X V:''" \ v i ' ^ 

, - ^ ,•••• • . < 1 1 I 

• ,,.•.. / ( ' j >\ \ 0 

• 

4 
. ^ p 

> 

. 

1 
( 
1 

V/ 



f . S U M M A R Y D A T A SHEET / 

Opofation: / l / f o l f / t l Q r h i r f . ^ n n e r i ' c t x . ( yW^-^c/ iL ^ / V c u ) / iqr)C/ 'CO Date Visited: . . ^ f / ^ r l 
Sample-Site Description: ( ^ i / ' U j u > n / T / r d m - / r t f / s h o n r . L 
Calspan Sample No. W S S - X i - / ^ A - O ^ S / ^ C EI'ASain»le No. T O O ^ 0 3 / ( I i J ^ / ) 
Remarks: < f ^ / — /?c^c-//^ C O n r i / ^ O i ^ / / < 

r)C/'Co Date Visitnrf: . ^ / / j r f ' / / i ^ ~ / ^ . / 9 7 7 

SUBSTANCE 

pH 

total suspended solids 

vol.it i le suspended solids 

COD 

TOC 

radium 226 (total) 

radium 22G (dissolved) 

ant imony (total) 

arsenic (total) 

bc iy l l i um (total) 

cadmium (total) 

chromium (total) 

copper ( total) 

lead (total) 

mercury (total) 

nickel ( total) 

s'-lenium (total) 

silver (total) 

thal l ium (total) 

zinc ('.ot:.l) 

'"•"•̂ '••'''"̂  <""'""^>^^//<r^,y<W//.. 
cyanide (total) 

phenol (tot. l l) 

a!(lfin 

dirjIJrin 

cl i lo/dane 

(technical, mixture and metabolites) 

l.n'-ODT 
l . ^ ' -DDE (p,p ' -DDX) 

4 . / l ' -DDD(p ,p ' -TDE) 

d -endosulfan 

y j -cndosul fan 

enoosulfan sulfate 

enririn 

^ CONCENTRATION 

6>.9.r ^ 
^ ^ 

LJ-
Jio ^ 

7 
.• 

7(^Mn/L ^ 
S - j ' i h l L -

^ a n ^ / a l L " 
^ S - . a o / L / 
ZOMil? / L -

Z70 J o I I . 
^ 8 0 ^ i q / / . . 

<0,SAt:-flL 
/'{oo.uof/.. 
^.r/ .</. / / . 

<-^^OAlA/l 
<W0:^J()/L 
sqoD Aa JL 

J , S ' /o ' i z .o J I Q I fUm/Jjlor.. 
<i o . o z 

O. 0 / 
jooT 7)er(5pr^o 

1 

/ 

/ 

/ 

/ 

SUIJSTANCE 

1,3-dichlorobenzcne 

1,1-dichloroben/.ene 

3,3'( l ichlorr)benzi i l ino 

1,1 dichloroelhy lene 

1,2-transdichlorocihyleno 

2,1-dichloro|ihenol 

1,2-dieliloropropane 

1,3dichloropropyleno 

(1,3-(lichl«roproperte) 

2,4-t l imelhYlphcnol 

2 ,1( l in i t ro lo lue i ie 

2,G-(li(iitrotolucnc 

1,2-i l iphenylhyilrazii ic 

ethylbenzene 

fluroantheno 

4chloropl>cnyl phenyl otitor 

4-bromophcnvl phenyl e t l n r 

bis (2chloroisopr( ipyl ) ct i icr 

bis (2ch lo roe lhoxy) methane 

nielbylenr; chlori i le (i!ii.-.lil.jiomctl>.-(ne) 

i ) i i : th / l t;:il:,rii!..' (f.l;i'.:o(:H'iiiar.e) 

mi.-lliyl hromidi ! (l.-iu.Moineihans) 

b ion i i i f o rm l l r ihromomethane) 

i.(ir,lil:/iv;l>;i-i;nf)n)f.^liyiie 

tr ichl(;rol l i iorvjmell iai ic 

d ich lorodiduororoma thane 

chlorot i ibromon^cihai ic 

hexachlorobutadieno 

hcxachlorocyclopunladiei ie 

isophorone 

najHltalene 

nitrobenzene 

2-ni l rophenol 

4-ni trophenol 

C O N C E N T R A T I O N 

/7o/ rJe/ecf(?H 

# 

i 

1 
1 

1 . 
1 • 

i 
i 

^ 

1 

i 

\ 
1 

; 

; 

1 

http://tot.ll


tt*.*«.(lllfC4ft I f l l A l U l U UMU ltiVtU«JW*«»«««r 

4,4 ' .DDT 

4,4'-DDE (p,p ' -DDX) 

4 .4 ' -D0D (p,p'-TDE) 

(T-endosulfan 

^ •endusu l fan 

uiul t )m\ lu i i si/lfatc 

endrin 

endrin aldohyde 

heplaehlor 

hi.'ptaclilur epoxide 

rr-uiic 
/ j t-niK.: 

7 - U I I C (lindane) 

5 . | ! I I C 

l 'C rM ;M2 (A ioch lo r1242 ) 

CCIMV'J'I (Arochlor 1254) 

aceii i ipl i l l iei ie 

aeiolcin 

acry loni t r i le 

ben/L- i ie 

beii^i.Jine 

c j rbun tetrachloride 

(tutrachloromethane) 

cl i lofol junzcne 

1,2,<1-trichlorobenz..ie 

hexachlorobenzene 

1,2-di':liIoroeUiaiie 

1,1.1 -M i 't l i luroelhane 

hi.'xachlorc'Cthane 

1 . l - t l iehloroui l iane 

1,1,2-tr iLhloioclhane 

1,1,2.2-i i: lrachloroelhane 

chloioul l ia i ie 

bis (chforoinelhyl) ell ief 

bis (chloroel l iy l ) ether 

2chloro(.- l l iy l v inyl ether (mixed) 

2-r.lili)i(jn.'iphihalene 

2,4.C;iii<;li/«rophi:nol 

p.ir. ichli i ioinuta cresol 

ch l u i o l onn l i r ichloromethanc} 

2 'Cl i l ( ) i i i i j l i i . -n i i l 

1—•*.» \ > ^ C » - \ C7 •-•• / « . - — 

I 
. 

% 

^ 
1 ' > - 1 

H O T O : ! " : i , \ X 

. 
' 

• • 

• 

". 

t 

, 

hcxochlorobutadlcnc 

ltexach(orocyc(opcntadicnc 

isophorone 

napthalene 

nitrobenzene 

2-»iitrophei)ol 

4- i i i t rophenol 

2,4 clinitrophenol 

4 ,Cdin i t ro-ocrcso l 

N-nitrusodimethylaminc 

Nni t rosudiphenylami i ic 

N-nitrusodi-n-|)ro|)ylaniii)c 

pentachlorophenol 

phenol 

bis (2-ethylhexyl) phthalate 

bu ty l benzyl phthalate 

d i - nbu t y l phthalate 

d iethyl phthalate 

d imenlhy l phthalate 

1,2-benzanthracenc 

benzo (a) pyrene (3,4-bcnzopyre;ic) 

3,4- ben/of luorathene 

11,12-benzo(luoranlhcno 

chrysene 

acenaphthylene 

anthracene 

1,12-benzoperylene 

fluorene 

phenanlhrene 

1,2:5,Gilibenzantliraccne 

i iulcno (1,2,3-C,D) pyrene 

pyrene 

2,3,7,8-tetrachIorodibenzo-p-dioxin 

(TCDD) 

tetrachloroethylene 

toluene 

tr ichloroethylene 

vinyl cl i loride 

toxaphene 

1 
1 

1 

! 
1 

H^ 
^^^' 

1 

y 
/ / T / / . - , / . ' . ' * ^ ' ' ' i " ' r.f 'r.//..-/: 

/ • ) C > f - ?•• ; • - • , • •> • • ' , 

^ p 

k 

V 



U ) e la<,k X L -
SUMMARY DATA SHEET 

Ooeratlon: 

Sample-Site Description:. 
Calspan Sample No. 
Remarks: 

acms Je^E. 
EPA Sample No.. 

SUBSTANCE 

pH 
total suspended solids 

volatile suspended solids 

COD 

TOC 

radium 22G (total) 

radium 22G (dissolved) 

ant imony (total) 

arsenic (total) 

bery l l ium (total) 

cadmium (total) 

chromium (total) 

copper (total) 

lead (total) 

mercury (total) 

nickel (total) 

selenium (total) 

silver (total) 

thal l ium (total) 

zinc (total) 

asbestos (fibrous) 

cyanide (total) 

phenol (total) 

aldrin 

.t l ioldrin 

chlordane 

(technical mixtur . i and metabolites) 

4 ,4 ' -DDT 

4,4 ' -DDE (p.p ' -DDX) 

4 .4 ' -DDD (p.p'-TDE) 

d -endosulfan 

^ -cndosulfan 

endosulfan sulfate 

endrin 

C O N C E N T R A T I O N 

OaJsbcxri^ 
' 1 . 

\K 
l e l edunc U^oh>J:>es 

^ I 1 
Gu/shan^ 

^ I 
E:PA 

CaJsha ru -

i 

• 

SUBSTANCE 

1,3dichlorobenzene 

l,4-(l ichlorobcnzenc 

3,3'-dichlorobcnzidinc 

X 1,1-dichloroelhy lene 

1,2-trans-dichloroethylenc 

2,4-dichlorophenol 

1,2-dichloropropanc 

1,3dichloropropyienc 

(1,3 dichloropropene) 

2,4-di inethylphenol 

2,4-dinitrotoluenc 

2,G-dinilrotolucne 

1,2-(liphenylhy(lrazinc 

ethylbenzene 

fluroantheno 

4ch loropheny l |)henyl elhcr 

4-broinophenyl phenyl ether 

bis (2 chloroisopropyl) ether 

bis (2-chlorouthoxy) methane 

methylene chioride (dichloromcthanc) 

methyl chloride (chloromethane) 

methy l bromide (bromomethane) 

b romoform ( i r ibromomelhanc) 

dichlurobromometl iai)c 

t r ichlorof luoromethane 

dic l i lorodi l luororome thane 

chlorodibtomomethane 

bexachlorobutadienc 

hexachlorocyclopentadiene 

isophorone 

napthalene 

nitrobenzene 

2-nitrophenol 

4-ni t rophcnol 

C O N C E N T R A T I O N 

Gu/fcQ'L/J^ Rcscarr:JtTn.si/,-^. 

1 

. 

1 
\ 

^ 



4.4 ' -DDT 

4,4 ' -DDE (p.p ' -DDX) 

4 .4 ' .DDD (p.p'-TDE) 

(2 -endosulfan 

P -endosulfan 

cndosulfan sulfate 

endrin 

endrin aldehyde 

hcptachlor 

hepiachlor epoxide 

CI-BHC 

/3-BHC 

7 - B H C (lindane) 

5 - B H C 

f'CB-1242 (Arochlor 1242) 

PCB-1254 (Arochlor 1254) 

acenaphthene 

acrolein 

acrylonitr i le 

benzene 

benzidine 

carbon tetrachloride 

(telrachloromethane) 

Lhlorobenzcne 

1,2.4-trich lorobenzene 

hexachlorobenzene 

1,2-dichloroethane . 

1,1,1-tricli loroethane 

hexachloroethane 

1,1-dichloroethanc 

1,1,2-trich loroethane 

1,1,2,2-tclrachloroethanc 

chloroethane 

bis (chloromethyl) ether 

bis (c l i lorocthyl) ether 

2-chlorocthYl vinyl ether (mixed) 

2chloronaphthalene 

2,4,G-trichloropiienol 

parachlorometa cresol 

ch loroform (tr ichloromeihane) 

2-chlorophcnol 

-

M/ 

C^ulf^oulJ) Research IJisi. 

• 

•J 

l ioxachlorobutadicno 

hoxachlorocyclopcntadiono 

isophorone 

napthalene 

nitrobenzene 

2-nitr()phenol 

4-ni t rophenol 

2,4-dini trophenol 

4,G-dinitro-o-cresol 

N-ni trosodimethylamlne 

N-nitrosndiphenylamino 

N-nilrosod in -propy lamine 

penlachlorophcnoi 

phenol 

bis (2-ethylhcxyl) phthalate 

bu ty l benzyl | ihthalate 

d i n - b u t y l phthalate 

d iethyl phthalate 

d imen lhy l phthalate 

1,2 benzanthraceno 

benzo (a) pyrene (3,4benzopvrcne) 

3,4- benzofluorathene 

l l ,12-benzo( luora inhene 

chrysene 

acena|)hthyleno 

anthracene 

1,12-benzopetvlenc 

f inoicne 

phenanthrene 

1,2:D,G-<libcMzaMtliraceno 

indeno (1,2,3-C,D) pyrene 

pyrene 

2,3,7,8-telrachlorodil)cnzo-p-<Jioxin 

(TCDD) 

tetrachloroethylene 

toluene 

t r ich loroethylen ' ; 

v iny l chloride 

toxaphene 

1 

( 

• 

• 

--
-

^ 
H 

4 
k 

Y 



Operation: '_ 
Samplo-Silc Description: 
Calspan Sample No. 
Remarks 

SUMMARY DATA SHEET 

.EPA Sample No, 

1 SUBSTANCE 

pH 

[ to ta l suspended sol id ; 

|volat i lc suspended solids 

| c O D 

JTOC 
1 radium 22G (total) 

radium 22G (dissolved) 

ant imony (total) 

arsenic (total) 

1 bery l l ium (total) 

[cadmium (total) 

ch romium (total) 

copper (total) 

[lead (total) 

1 mercury (total) 

nickel (total) 

[selenium (total) 

[silver (total) 

1 thal l ium (total) 

zinc (total) 

asbestos (f ibrous) 

[cyanide (total) 

[phenol (total) 

1 aldrin 
diuldr in 

[chlordane 

(technical mixture and metabolites) 

| 4 ,4 ' -DDT 

|4 ,4 ' -DDE (p.p ' -DDX) 

| 4 .4 ' -DDD (p.p'-TDE) 

[ Gf -endosulfan 

1 /J-endosul fan 

endosulfan sulfate 

endrin 1 

[ C O N C E N T R A T I O N 

/ mo J L . 
/O -rrJrf lL 
a n f̂a J L 
1 ml-, IL 

Z H i l ^ l L 
Z. ' b t C ' I l 

1 < 

1 

o . oa m^Iu 1 
0.00 2. m j l L 

O. 1 M . O } L 

o. s ML I I 1 
1 A < O I L 
/ . .^^ IL 1 
/ ^ o (L 1 
/ ^ f I I 
/ ^ ' u /L. 1 
1 AJ,^ / L 1 
/ ^Jn 1L 1 

O . ^ ^ J ^ > / L . \ 

[ SUBSTANCE 

I l ,3d ich lorobenzeno 

[ 1,4-dichlorobenzene 

[ 3,3'-dichlorubcnzidine 

J . l -d ich loroelhy lene 

[ 1,2-transdichloroethyleno 

1 2,4-dicl i lorophenol 

[ 1,2-dichloropropane 

1,3-dichloropropylene 

(1,3-dichloropropene) 

[ 2,4-di i i iethylphenol 

[ 2,4-dinitrotoluene 

2,G-dinilrotoli iene 

1,2-diphenylhydrazinc 

ethylbenzene 

(luroanihene 

[ 4-cl i lorophenyl phenyl ether 

4-broniophenyl phenyl ether 

bis (2-chloroisopropyl) ether 

[ bis (2-chloroelhoxy) methane 

methylene chloride (dichloromelhanc) 

methyl chloride (chloromethane) 

[ methyl bromide (bromomethane) 

bro iuoform (tr ibromomelhane) 

dichlorobromomethane 

tr ichlorof luoromethane 

dichlorodi f luororomethanc 

chlorodibromomethane 

hcxachlorobutadiene 

hexachlorocyclopentadiene 

iso|)horone 

napthalene 

nitrobenzene 

2-ni lrophenol 

4-ni i rophenol 

CONCENTRATION 

1 ^ 

0. s~o 
0 . 3 S 

0. OZ 

n. js -
0. yb 
0 . 2 0 
O 7 5 " 
c. ^ 0 
o. / o 
o. ao 
O.OG 

oo^ 
O . S t ' 
0 . 0 ^ 
o .^o 
o .oS 

o.og 

o. /s 
o.^s 

' 

J 
1 

' 

( 

1 



4 .4 ' .DDT 

4,4 ' -DDE (p,p ' -DDX) 

4 .4 ' -DDD (p.p'-TDE) 

CC -endosulfan 

/y-endosul fan 

endosulfan sulfate 

endrin 

1 endrin aldehyde 

hnptachlor 

hcptachlor epoxide 

a - B H C 

j3-BHC 

7 - B H C (lindane) 

(5 -BHC 

PCB-1242 (Arochlor 1242) 

PCB-1254 (Arochlor 1254) 

acennphtheno 

acrolein 

acryloni tr i le 

benzene 

benzidine 

carbon tetrachloride 

(telrachloromethane) 

chlorobenzene 

1,2.4-lrich lorobenzene 

hexachlorobenzene 

1.2dichloroethane 

1,1,1-trichloroethanc 

hexachloroethane 

1,1dichloroeihane 
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A. Dacktjrotind: In îur.M of 19/0, the Tliorno Ecological Inr.tityLc (TLI) 
was inv i ted to send a profcssiwial Geologist to tht} Questa ijiir.c 
of the Molybdenum Corporation of America to niake an asscssKient of 
the kinds of environmsntal problems t i iat tlio mine was occasioni;''.cj. 
In Ouiy Dr. Beatrice a. Wi l lard , s ta f f cco log is t , v i s i ted tlie s i te 
and examined i t thoroughly in the company of l\r. Colin Campbell, 
General Manager, and several of his associates. At that t ime, she 
v/as authorized to draw up a study plan for the coiiioany. Augu.̂ .t 
through Octcber, three investigators were authorized to make recon-
naissance of the area and draw up study proposals submitted to TEI. 
These were Dr. Wallace H. Johnson, plant ecologist of Ft. Col l ins , 
Dr. Robert W. Pannak, fresh water b io loc i i s to f th^ University of 
Colorado, Doulder, and Pr_̂ _C_oopq_r n.Jvayman, wa.tGr..ciu.a.l.i..ty_expert 

^ ' •o_f..j3.i_l/.-_ Squared,-Inc--4'^ Golden._ These men completed the i r work 
by November. 

•• • • • . . . - . • • . • = . • i 

Dr. Willard took their plans and amalgamated them into a composite 
TEI proposal which she submitted to the company in early December, 

1970. This proposal for ecological research and rehabilitation 
was reviewed by the company and approved in substjnce in April, 
1971, when Thorne Ecological Institute was authorized to implement 

-•'•the proposed progra;ii. Implementation was done in two parts. The 
first part started in May, 1571 and went through October of 1971, 
after which an interim report would be submitted to the Company 
•for its review and decision cbcut how much of the second part was 

• fo be done. This interim report was submitted in la'te fall of 
'1971, and recommended some changes in the second phase. It was 
carried on during the spring and summer of 1972. The present 
report is a review pf,all data gathered during this 14-ir.onth 

• period of research and rehabilitation activity at the Questa mine. 

B. Approach: It is the policy of the Thorne Ecological Institute to 
make an initial reconnaissance of any environmental situation, 
then to select the very best possible investigators with special 
expertise in solving the types of problems found. This was,done 
at the Questa site by selecting the above three-named men who 
have special expertise in the particular problems that were pre-

• seated by the Questa mine. Secondly, TEI seeks to discover and 
.. use the ecological concepts and practices necessary for maintain

ing or recovering a high quality of environmental health in what
ever situation it is requested to take part. Under no condition ' 
docs the Tliornc Ecological Institute solicit rescj-rch. Its 
Guidelines and Criteria for accepting Applied Ecolc.gy projects 
are appended to this report. 



\ 
. \ 

II. KETIIODS 

The selection of specific methods was left entirely to the investigators 
retained. In the case of the vegetation, Dr. Willard as a plant 
ecologist, had considerable input with Dr. Johnson on tlie methods and 
"materials used in revegetating certain sites. The specific methods 
are described individually by the investigators in their particular 
sections of the report. It is important to recognize that standard 
scientific methods have been used in all cases. A characteristic of 
this method is to gather data, to analyze them, and to interpret them 
in an objective, scientific manner. In this way, it is hoped that 
environmental problems can be solv'ed by use of ecological principles 
substantiated by facts gathered in the field, thus eliminating the 
emotional component so frequently connected to environmental problem.s 
today. 
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Spring 1971*: All of the ai^R T.o.cdo'.', to grass in 
August, 1971 were examined for general appearance 
in tho spring. The seeding on the flood control dam 
looked very good at this time. The pliiPts were 
robust end vigorous and approximately -i inches tall. 
The stand was still spotty as was observed last fall. 
With.the extreme droughty situation that existed, 
"it may not fill in. The plants present new should 
be able to stand considerable drought, but moisture 
is needed for full establishment and development.. 

The seeding on the Sugar Shack berm is very good at 
the present time. The plants were robust, vigo'-ous 
and about 3 inches tall.- The stand is spotty as 
"observed last fall. The seeding establishment was 
so good in places on the berm that it actually shows 
up green.. It should be noted that quite a bit of 
grazing by deer has already taken place on the plants 
on the berm. Again, moisture is needed badly. 

"The seeding on the old mine dump is a failure as was 
anticipated. Only a very few weak, spindly seedlings 
were found and these mostly in areas where large quan-

•'••'•_ titles of mulch 'ur.<i accumulated. Tî.e disturcsi^.ce of 
digging the tree holes end refilling th-cm destroyed ' 
some cf the seedlings that were present, H-ewever, 
there should be enough seed of grasses and other 
plants in soil hauled in that spots^of quite luxuriant 
vegetation will develop. This may be all that is 
needed. 

B.. Water Quality: Within the time span of Hay, 1971 through July, 1972, 
.. -the G. W. Squared Corporation cf Golden, Colorado was retained as 

a water quality investigator by Thorne Ecological Institute of 
.Boulder, Colorado, to assess water quality in the Red River and 
Rio Grande River near Questa, Mew Mexico. 

The study consisted of a 17 mile stretch of th.e Red River approxi
mately 3 miles east of the Kioly Corp plant site to a point cf con
fluence between the Red River and Rio Grande River. Sampling was 
also performed on the tailing pond and adjacent points of the Moly 

- Corp settling pond area. 

Sampling points were selected on a basis to represent possible 
background concentration best above the plant site (run-off before 
the mill site) and to represent points representative of run-off 
ct sources contiguous to the mine property. 



The attached map represents and identifies sampling points 
utilized in the report." Two ground water well samples 
(13, 14). were periodically taken to supply information with 
respect to effects of possible leaching of upper formations 
into ground v.'ater. The sample points on. the map are. identi
fied as follows: 

r'T Three miles above plant site 

t:2 One mile above plant site 

v3 Mine drainage 

jf4 Sulphur Gulch 

vS Confluence of Cabresto Creek and Red River 

,/ #6 Influent to tailing pond 

j v7 Effluent from tailing pond 
1 
I 

I ^ v 8 Pope Lake (represents the Moly Corp discharge to Red River) 

• ' v S North drainage 

#10 Red River at Questa Bridge • . • 

rll Fish Hatchery on Red River 

H 1 2 Confluence of Red River and Rio Grande River 

^13 Moly Corp plant site well 

. irl4 Columbine well near Cottonwood 



1. Background 

To the time of investigation only meager d.̂ .ta are available 
on water quality aspects of tlie Red River. The Federal V.'ater 
Pollution Control Administration (hew EPA) can-ied out ch-:mi-
cal, bacterioloaical end biological studies in .'iovember, 1965 
(FWPCA, 1965). This study was continued in terms of additional ' 
biological studies on the Rio Grande and Red Rivers in October, 
1956 In .that portion of the river immedi.̂ .telj' above and below 
the mouth of the Red River (Fi.'PCA, ISoo). The most detailed 
report completed by a government agency consists of a water 
quality study curing licvember, 1970 at seven stations along . 
the Red River and at selected points to assess metals content 
in mine tailings (ErA, 1971). 

The most detailed study with respect to water cuaiity cn the 
Red River is this report. This report describes a number of 

• stations both above end below the plant site and refl-ects a 
reasonable approach to evaluate water cuaiity on the Red River 
over nearly a continuous o^.s-year span through sampling cn a 
monthly basis. It is significant to point out that the data 
obtained- in EPA, 1971 comprises 6 variety of sampling sch-^mes, 
e.g. sampling at 2-hour intervals, and 3-hcur and 24-hour 
sample composites. It is significant to note the similarity 
in results between th-3 EPA investigation data obtained by 
grab samples * and data in this report'which ar$» based upon a 
systematic sampling program. The point of identification 
signifies that grab samples, if properly obtained, are equiva
lent to longer term composite samples.' The latter are not always 

•practical or economical on detailed water quality studies. 

2. ."Characteristics of drainage area 

i""An excellent and concise description of the drainage system 
of the Red River is found in the EPA Report. Because this 
description is apropos of this report, it is satisfactory to 
utilize it as a direct quote as follows (EPA 1971, p.5-6): 

*grab sample: a totally haphazard sampling metiiod with no scliodulc 

for sampling station defined. 



W( drainage area of the Red River is mount.iinoous 
and ranges in elevation from 15,151 feet at Wheeler 
Peak to 6,500 at the confluoncc witli the Rio Gra.ndc. 
Kost of the area is forested except for that part 
above timberline and the area on both sides of State 
IMghWf-;y 3 north of the river. • Part of the area on each 
side of Highway 3 is irrigated for crops and pasture-. 
The fo"rested (sic)- and rocky nature of most of the 
drainage basin produces fine material whicli contributes 
to the silt load of the stream. Landslides or construc
tion activities may, however, contribute large quantities 

of silt from small areas. 
« 

The runoff from rainfall and snov/melt flows into the 
Red River via several small creeks with steep gradients. 
The distribution of summer rainfall -and the slow melting 
of winter snows tend to prevent extremes of high or low 
flows in the river. The numerous springs and seeps tend 
to support a stable base flow throughout the year. 

Total drainage area for the Red River is 190 square ruiles. 
; : Cabresto Creek, a major tributary to the Red River, has 

a drainage area of 35.3 square miles.. The area is subject 
.- .•: to a severe winter climate. Average imean rainfall is 21.22 

iriches (town of Red River). The average mean temperatures 
for the area is 39. 6° F (':° C). Elevation of the river bed 
varies from 8,600 feet (above town of Red River) to 7,100 
feet near the Fish Hatchery." '* 

3. Methods of chemical analysis 

Either method 1 or method 2 (see Appendix 1) was employed for 
• .elemental analysis. A brief description of each m.ethod is 

given in the Appendix. The Appendix also states whether or not 
a different method from that of methods 1 or 2 was employed. 
Because the cyanide m.ethod employed may be deemed significant 
to future analysis, it is also given in Appendix 1. 

A total of 80 samples were taken tc a residue and studied by 
semi-quantitative analysis using the technique of emission 

spectrometry. 

Temperature and dissolved oxygen (D.O.) were measured with the 

aid-of a Yellow Springs Instrument D.O. meter. Tho in situ 

pli was detcnv.ined with an Orion type siiecific ion electrode 

meter using a co:::bination Ag-Ag Cl electrode system. Flow 

discharge mcasurcincnts wcr-c made witli a U.S.G.S. type flow

meter employing gear-agitations and amplified sound phones. 



When the study was ccnr:;enced in June, 1971, the following 
determinations were made on each sample: 

suspended solids chloride 
hardness c^'anide 
sulphate ..—chromium 
nitrate ^ ' copper 

. phosphate • iron 

barium • ' -mercury 
.silver . maganese 
arsenic "f" molybdenum 
boron -nickel 
coliform bacte-ria -lead 

~gross beta activity .cadmium 

. -emission spec on residues selenium 
pH,D.O., temperature, flow -zinc 
.' discharge 

However, after January, 1972 analyses were completed, it was 
concluded that a predictable trend was attained foî  certain 
determinations. Commencing with the Februa-ry, 1972 sa.mpling 
no analyses were made on barium, silver, arsenic, boron, 
cadmium, mercury, nickel, leed, chrcmium, gross beta activity 
or emission spectrocrephic analyses. 

4. Water quality standards 

With respect to effluent quality, New Mexico Regulation 4A 
(March 4, 1968) specifies that for a single sample the fcllcw-
ing limitations are imposed: 

(1) Settleable Solids — less than 1.0 ml/1 
:•".. (2) Fecal Colifor^s -- less than 500 per 100 ml 

(3) pH — between 6.6 and 8.6 

In this study suspended solids and non-settleable solids were 
measured. The distinction should be m.ade that settleable solids 
are measured on e volume/volume basis and suspended solids are 
based upon a mass/volum.e basis. Though the parameters are similar, 
they are not identical as a result of density differences, but 
corrections can be made when one knows the density of solids. 

The other and most important regulation is l.'ow Mexico Number 6 
(August, 1971), wliich states that a single sample must conform 
to t!ic following: 



• As- * 6.05 mg/l or less 
• ' .- Ba • . ' .1.0 mg/l or less 

B 0.75 mg/l or less 

Cd 0.01 mg/l or less 
Cr (total) 0.01 mo/1 or less 

Cu 0.05 ing/1 or less 

Pb " • 0.05 mg/l or less 
. Mn 0.1-mg/l or less 

Hg • • .0.001 mg/l or less 
Ho ^0.01 mg/l or less 
Ni 0.1 mg/l or less 
Se 0.01 (ng/l or less- . 
Ag * 0.05 mg/l or less 
Zn 0.1 mg/l or less 

Wayman would like to make one comment on these regulations. 
If the intent is to.protect water quality and abate pollution. 
then why should cor.-iunity sewerage systems be given a license 
to exceed the copper concentration and zinc concentration by 
•factors of 2 and 5, respectively, to wit: 

"provided that effluents from a ccm..munity sewerage 
- • system may contain 0.1 mg/l copper and 0.5 mg/l z'inc." 

A very inte:..-;ve and extensive report was prep'ared by Wayman in 
May, 1971 to evaluate criteria significant to Hew Mexico's Regu
lation No. 6". This report highlighted some of the inconsistencies 
-.and shortcomings in the type of criteria employed to establish 
standards in Regulation 6 in addition to providing background 
material on why a "single sample for regulatory purposes" should 
be criticized (Wayman, 1971). 

Stream standards to be distinguished from effluent standards re
quire that dissolved oxygen levels not be less than 6 mg/l for trout 
waters nor less than 5 m.g/1 for warm water fisheries. If the Red 
River constitutes a cold water fishery, then the stream standard 
would be 70° F. (21° C). 

5. Results and discussion 

'Twelve sample points were selected to provide data on background 
(concentrations of elements) in the Red River above the Kcly Corp 

• pla"ht and mine, to provide data on how the mine operation moy 
exceed background concentrations, to provide information on con
centrations of elements at various locations in the settling 
pond area, and to determine if the clement concentration in the 
Rio Grande is substantially different frciv. tliosc in the Red River. 
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The sample points will be discussed in pairs or in combinations 
because of similar predictable behavior of these points or be
cause of the manner in which the study was designed." 

a) Sample Points 1,2 

These two samples u'ere selected to provide background infor-
• mation on the Red River above the Holy Corp plant and mine. 

• The samples were approximately one and three miles above the" 
plant site and should reflect- natural conce;ntraticns of ele
ments in.the Rod River without influence from a mechanical 
or man-made "influences upon the river. In essence, these 
samples should indicate wliat happens as a result of the 
combination of stream run-off, baseflow (seepage cn ground 
water), and from upstream leaching as distinguished frcm 
concentrations reaching the river from either mining end/or 
other activities pr-t'or to entrance onto the Moly Corp p r o p e r t y 

. ̂ •'and the Rio Grande. 

"•• Certain parameters analyzed were not plotted be'cause these 
remained essentially constant throughout the sampling period 
and also because fr.ese elements were always below the. hee\'y 
metal standards set by New Mexico Regulation .'lumber 6. The 
actual concentrations of the various m.etals measured for these 

• • two points and all others v/ere less than: (see page 17 for 
comparison with New Mexico standard) 

. . . . . . . . ^ : ^ 

Element ". Concentration (pom) 

.— Ba 
^- .•.".';• Ag . •. 

As 
• : • - - • ' • ^ • :;• : . B 

^ ;::::. ".-..; . .... cd -. *•: -:• -• 
• ' • • • • ' • • • • - ' ' ' • ' H g • • • 

• N i 

. Pb 
. O r 

The temperature range over the one year period ranged.from 
"'"• 0° C in November, 1971 tc 16° C in July, 1971. (see pertinent 
'••••figures 1, 2). The EPA figure (large triangle) is about 2" C 
•"' which is in reasonably good agreement with our data. These 

temperature data shew about v;hat the temperature range for 
a mountain stream is like over a period of a year. The data 
indicate further that the Red River above the Moly Corp 

••••, plant is below stream standards for cold water fisheries. 

1.0 
0.005 
0.02 

. • 0.5 
•.. '••:: . 0.002 

0.0001 
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hiclTrof T h e ^ W a h g c d from about 7.5 to a hi^fTof S.4. It is sig^ 
nificant to point out that this stream is somewhat on the 
basic side wivich .is not uncommon for streams in this area. 
The high figure (8.4), also indicates that background nearly 
exceeds the standard imposed for effluent quality. The 
value of EPA cf 7.3 for. November, 1970 is substantially below 
our figures.. Our study employed very elegant instrumentation 
to eliminate streaming potentials and i-.̂ easurements were done 
in such a manner to reflect equilibrium readings. If the 
EPA measurem.ents were not done in a similar manner, the values 
in their report may not represent-equilibrium, which might 
explain the differences. 

The D.O. measurements ranged from a low of. 6 ppm to 11 ppm. 
The EPA value for November, 1970 was 12.1 which is in good 
agreement with our November, 1971 value of lO.S ppm. The 
value of 6 ppm in. April, 1972 is just about equivalent to • 
the allowable stream standard for trout. 

Coliform bacteria ranged from zero per 100 ml to a high of 
about 300 per 100 ml in October, 1971. The EPA value of 50 
per 100 ml (h'ovember, 1970) is wel 1 in'agreement with our 
values. Red River is currently below the value of 500 per 
100 ml for effluent standards, but at least one measurem.ent 
reflects a value that exceeds the stream, steind.ard of 200 per 
TOO ml for water used for body contact sports. 

Suspended solids ranged from 0 to about 10 ppm. The data 
shown for these sample points indicates the value of 1 ml/1 
of settleable solids for effluent standards was exceeded for 
a significant portion of the sampling period. 

One important thing should be indicated at this point. Samples 
i-/ere taken during high storm run-off above the plant on Red 
River and at the Ranger Station on Red River on September 30, 
.1971. The total solids contents of these sam.ples were 6400 
ppm and 7500 ppm, respectively. This indicates that uncon
trollable natural conditions ca.n temporcrily cause orcblem.s 
on a strccin which must be taken into considcraticn by reciu-
latory acencies. A very significant and concoir.Tiitant effect 
occurs curing higli run-off. Certain heavy m.etals concentra
tions also tend to iv.crease. In this particular instance 
concentrations for cadmium, copper, magnanose ,•molybdenum 
(plant sample) and zinc would oil have exceeded the heavy 
metal effluent standards indicatinc hrw background can easily 
flucjiatc on a stream, due to natural conditions alone, and 
may cause serious and misleodinn "conseciuences if a single 
sample v.-ero taken for regulatory purposes (see d?.ta A;-/fienf!i,̂. 2), 



The ̂ c a for sulphate, p.hosphate, al^r.itrnte arc about 
what would be predictable as background for a mountain 
.stream. The value for cyanide is also below the drinking 
water standard of 0,02 ppm. New Mexico has no stream or 
effluent standard for cyanide at the present time. The 
EPA data for suspended solids, sulphate, and nitrate was 
very similar to the data reported herein. 

.With respect to copper, the data indicate that the back
ground value'for copper does not presently exceed the 
.effluent standard except during period of high run-off. 

Iron wes originally proposed at 0.3 ppm for Regulation 5, 
but never becair.e part of that regulation. The background 
iron for this stream exceeds a value of 0.1 pp.T. for sub
stantial amounts of timie. The one reported EPA value for 

• November, 1970 was greater than 0.1 ppm. 

The regulation sets manganese at a value of 0.1 ppm. It 
is important to indicate that 7 of our samr/ies were about 
equivalent or exceeded this standard. In addiiion, the 
value was significantly exceeded during high run-off. 

The value for zinc ranged from about 0.G2 to 0.1 ppm (one 
sample). Most of the time the stream was below the effluent 
standard set for t'ne element. 

The detailed results on sample 1 for Mo are ̂ s follows: 

June 1971 .005 ppm 

July " .002 " 
August " • .024 " 
September " .. .010 " 

'̂̂  October " ' .003 " 
'••• November " ' .002 " 
-• January 1972 ' .002 " 

February " .003 " 
" March " .004 " 
April " - .005 \c: •' 

The-eff luent standard for Mo for th is r i ve r has been set at 
0.01 ppm. The above data indicate that tlvere are times when 
the backfirovr\6 concentration on the r i ve r can exceed the l i m i t . 

-Let us adiiiit for purposes of a calculat ion that one background 
value for th is stream could be as much as 0.024 ppm. Th.is 

•value is without signif icance unless the flow X concentration 
can be related because i t s the amount that is discharged and 
hot j us t the concentration which alludes to a serious l i m i t a t i o n 



.of cp^fcntrat ion only as eiM[)loyed i h ^ | f l u e n t standards.- . 
The flow rate measured for the month of August, 1971 fo r the 
re lated Mo value was 12.5 CFS. "The amount of Mo passing 
th i s point in one second is as fo l lows: 

12.5 f t . ^ X 1728 i n . ^ X 16.61 cm^ X I 1 = 358.8"l /sec. 

ft.' n̂ 1000 cm^ 

358.8 1/sec. X 0.024 mg/l = 8.61 mg/sec. 

8.61 mg/sec = 0.0OS61 g/sec. X 1 1:7454 oz. 

= 1.95 X lO"^ .#/sec. 

Therefore, the background concentration nay attain at least 
a value of 1.9 x. 10 lb./sec. The regulation should allow 
a value of 7.9 x 10 lb./sec. for the flow rate, but does 
not consider flow x concentration. The lowest value observed 
for Mo during the sampling program was 0.002 pp.-j). If the same 
flow'rate were applied to this value 1.5 x 10 lb./sec. of 
Mo would flow at this point. However, the actual flew rate 
measured was 7.8 CFS which give 1.0 x 10 lb/sec. Thus, 
the calculation shows that a setting of effluent standards 
"by concentration alone is without merit. In reaility, the 
numbers indicate that if the number of pounds is what we 
are concerned with, then if the flow rate decreases a higher 
concentration should be permitted in the effluent and vice-
versa. This type of logic has been epitomized in a recent 
paper by Vogeli and King (1969), whereas the authors state 
on pages N3 and N5: 

"If natural conditions, including the rate of stream 
discharge, under which molybdenum arrives at the sampl
ing point were to remain constant it would be possible 
to calculate an accurate total weight of molybdenum 
carried past the sampling point per minute, hour, day, 
and year. However, the natural.conditions vary greatly, 

.'.. .and the quantity of molybdenum in \;ater changes. Only 
' » through constant monitoring of the molybdenum content 

in water and of strcami discharge can accurate weight 
.totals of i;;olybdenum for unit time be determined.'' 



2^0 b) 'Sampie^ofnts 3,4 '. 

Those two points were selected to contrast the Red River 
above the plant (background), a point below the plant 
(Sulphur Gulch), end leaching of country rock with flow 
from an underground stream fpoint 3). Most of the data 
indicate that the temperature, pH, D.O., flow rate, coliform 
bacteria, suspended solids, sulphate, phosphate, cyanide,' 
copper and iron" contents between samiole points 1, 2 and 4 
a)*e similar.. These data indicate that mining and milling 
activities of the plant do not chance the stream concentra
tion, in its natural state. It is also significant to indi
cate the similarity in our results in contrast to the EPA 
data of Nove;?.ber, 1970. 

The curves do indicate a striking difference between natural 
background of the.Red River and the leeching from underground 
streams which might reach the-river and imipair water quality. 
During the colder months of the 3'ear, the temperature of the 
underground water is markedly higher than temperatures of 
the Red River. Underground leaching in this case produces 
anomalous values (in contrast to background) for manganese 
(4 to 50 ppm), molybdenum (4 to 10 ppm), zinc (1 to 6 ppin), 
nitrate (1 to 20 ppm), and sulphate (1300 to 1600 ppm). 
These observations are important. It indicates that leakage 
from underground stream.s at even as low flow rates at these 
high concentrations, could significantly change the concen
trations of contaminants in a surface stream due to natural 
causes. The reasons for these high values in sample point 
number 3 m.ost likely are leaching of the ore and/or country 
rock. The high sulphate value probably results from disso
lution of gypsum or anydrite. 

c) Sample points 5,10 

These two points were selected distant from the mining and 
milling operations along Red River to determine if a com
bination of mining activities and local man-made effects 
(essentially agricultural) v/ould materially change the water 
quality from background. 

The field measurements (Temperature, D.O., pH, and flow rate) 

^are similar to those-at sample points 1, 2, and 4. The ex-

. ception is that the flow rate at point 10 is scmc-what higher 

as a result of additional tril)utarics, e.g. Cabresto Creek. 

Coliform bacteria were extremely high for sample point 5 in 

."September, 1971; this high value probably was the result of 

activity from cattle grazing nearby. These data are similar 



to thOT^of EPA with the exception O T ^ P I . Possible reasons 
for th is discrepancy have been explained above. 

Sample points 5 and 10 have n i t ra te values generally higher 
than background. Possibly the enhanced values may be the-
resu l t of extensive use of f e r t i l i z e r s and ca t t le grazing 
in th i s area\ ' .. 

Sample po in t 10 contained a copper concentration of nearly 
0.100 ppiii in October, 1971 which would exceed the standard 
set f o r th in Regulation 6. Sample point" number 5 contained 
excessive concentrations of manganese and zinc i n November, 
1971, These data indicate that at times ths Red River may 
temporarily f luctuate in concentrations in heavy metals, 

. even at points d is tant ly removed from the ef fects of mining 
operations. The^e observations again t a i n t wi th uncertainty 
the hazard of a single semole for i'egulatory purposes. Tlie 
two sample ident i t ies of the EPA are si.fnilar in concentration ' 
to our data. 

d) Sem.ple points 13, 14 

These two samples were taken to supply information with re-
spect to possible leaching of upper formations by underground 
waters. Sampling of the wells was abandoned a f te r October, 
"1971 because of higher p r i o r i t y attached to sa.-Tiple points 5 
•and 10 and because no s ign i f i can t change in trend wi th three 
sampling times. 

The data indicate values predictable f o r ground-water in th i s 
type loca le , wi th the exception of manganese and zinc in 
sample point 13. This is probably the resu l t of underground 
leaching of the ore. Dissolved oxygen r:ieasurements were not 
made because samples were obtained by rr.echanical pumping which 
functioned as a sparger or aerator. 

e) Sample points 6,7,8,9 

Tnes.e sample points represent what happens to tailing dis

charged effluent (sample point 8 for all practical purposes). 

A definitive analysis of these series of sample points indi

cates the potential for clarification by natural processes. 

• (flocculation - sedimentation) prior tc discharge fi-om Pope 

Lake into Red River. 
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The iir^^tant sample point to considers 8 because this is 
erf lunB^ qua lity. Temperature for th^r sample ranged from 
0° C to 21" C, which does not exceed the temperature of /O** F 
(21° C) for the stream standard, but is just on the border 
line. The D.O. concentration never fell below the stream 
standard of 6.0 ppm for trout waters with the exception of 
one sa.mple for June, 1971. Colifonnbacteria for the sample 
was only slic-ht'ly above or less than 100 per 100 ml which 
indicates that neither the effluent standard (500 per 100 ml) 
noi' the stream standard of 200 per 100 ml v/as ever exceeded. 

It is important to contrast sample points 6 and 8 for sus
pended solids. The suspended solids content of the influent 
ranged fro.-?. 12 §re.Tis per liter to 680 grams per liter. ,'In 
the early portion of the sampling program, sample 8 contained 
4 to 5 mg/l at the point of discharge. These values for 
the effluent vrauld exceed the effluent discharge standard for 
settleable solids of 1.0 ml/1. However, samplihg from Janu
ary, 1972 through April, 1972 indicated that the standard wes 
just about being met at 1.0 ml/1. The suspended solids con
tent should be carefully considered in the future so that the 
standard is not exceeded." 

Nitra.te and phosphate are two compounds believed to induce' 
eutrophicaticn (accelerated aging) of water. Though no 
stream or effluent standards are set for these compounds, 
values of 0.1 ppm end 1.0 ppm for phosphate and nitrate, respec
tively, shculd.be considered. The level for phosphate is 
exceeded at times in North Drainage probably as a result"6f 
its content of domestic sewage. Sa.mple point 8 also has 
phosphate concentrations of concern that should be careful.ly 
monitored in the future. The lowest concentration of nitrate 
in sample 8 during the study was 2.0 ppm. The observed con
centrations are considered to be hiqh and should be carefully 
checked in the future. * .̂  ' 

Cyanide does not seem to present any serious, problem. There 
are no effluent standards or stream standards for this compound 
at the present time. However, the U. S. Public Health Drinking 
Water Standard is 0.02 ppm. The influen/c concentration con
tained as much as 1.0 ppm (June, 1971), but sample 8 was less 
than 0.02 ppm in all instances with the exception of August, 
1971 (0."1 ppm) and October, 1971 (0.05 ppm). Cyanide prob-
xibly finds its source from the flotation circuit where it is 
employed as a depressant. Low concentrations of cyanide are 
known to be toxic to fish (Nelson and Lysyj, 1971). This is 
particularly important at pH values less than 9.0 wherein HCN 
is formed. The EPA value for November, 1970 is in very good 
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agrecMut with our value measured in^vembc:r, 1971. 

Most heavy'metals occur in the discharged effluent in insig

nificant amounts (same conclusion by EPA, 1971, p. 15) with 

the exception of Mo. Therefore, unless explained below, 

heavy metals contents in sample point 8 will presently meet 

the standards of Regulation 6. -

The copper concentration in the influent since October, 1971 
has been aboot 0.1 ppjii. This value would exceed the 0.05 pom 
for Regulation 6. However,, the clarification process in the 
settling area reduces the influent concentration to values 
less than 0.05 ppm prior to discharge into the Red River. The 
EPA value in th^ tailing is nearly identical to our obs .'r-
vations. . 

The iron concentration in sample point 8 for most of the samp
ling times was about 0.05 ppm, a very good value. As has 
been indicated before, no heavy metal standard was set for 
iron. 

Regulation 6 sets manganese at 0.1 ppm or less. Concentra
tions of manganese in the influent for the most part ware 
equal to or less than ths standard. However, the manganese 
-concentrations in the effluent (sample point 8) indicated 
that a substantial amount of time this standard is exceeded. 
The disparity between influent and effluent concentrations 
can most likely be attributed to the North Drainage leakage 
(see sample point 9). Aooariently, this natural drainage may 
produce high concentrations. The one sanple valus by EPA 
is much lower than those found in the study though for the 
months of July, 1971 and Septe.mber, 1971 our effluent values 
v/ere less than those of the EPA study. 

.'.The data for sample 8 indicate that most values for zinc" 
ranged from about 0.02 to 0.04 ppm which is consistent with 
the EPA value reported for Nov"eir.ber, 1970. These data place 
zinc below the standard in New Mexico Regulation 6. 

The (Tiost serious problem with the discharged effluent to Red 

River is with Mo. New Mexico Regulation 6 sets an effluent 

-standard of 0.1 ppm or less. Sample point 8 discharged a 
concentration of Mo ranging from about 1 to 2 ppm during the 
course of this study. Decuase cf low discharge flows, only 
limited flows were measureable. An average value of about 

' 2.0 CFS can be employed for purposes of this discussion. It 
•is of interest to calculate the amount of Mc discharged to 

'the Red River in contrast to the amount flowing past sample 



• point^^,-2 considei-ed bacliground. "^^ calculation is made 

on the Dasis of at upper limit of 2.0 ppm Mo at a discharge 

rate.of 2.0 CFS: 

2.0 CFS = 57.4 1/sec. 

57.4 1/sec. X 0.002 g/1 = 0.1148 g/sec. 

0.115 g/sec. = 2 . 7 X 10 "^ #/sec. 
454 g/j? . . ; . . 

or 

-4* ''. 
2.7 >: 10 s?/sec. X 85,400 sec./day 

= 23.32 ^Mo/day 

At this flow rate. Regulation 6 would permit 1.2 x 10 #/Sec. 
or 0.103 r/day. Thus, the amount being discharged exceeds 
the regulation by about two orders of magnitude. 

It was previously shov/n that the background concentration 
of Mo at sample points 1, 2 may attain a value of 1.9 x 10 
ff/sec. or 1.64 # Ko/day. It is difficult to see hew this 
standard could ever be achieved when the backg-round conc-entrc-
tion in Red River itself may, at times, exceed the stenderd • 
by miore than one order of macnitude. 

An important point possibly to bs pursued is what emount 
in pounds oer day can a bodv of v/ater tolerate i n a manner 
similar to setting pounds per day of allowable 3.O.D. If 
this were done, then one could treat to an acceptable concen
tration and adjust flow rate to meet effluent standards. 
This logic would be a sensible and reasonable means for setting 
and/or meeting standards. . . . . . . 

f) Sample points 11, 12 

Sample point 11 was taken at the Fish Hatchery cn the Red 
River. This sam.ple would reflect any deleterious consequences 
that the discharged effluent from sample point 8 might have 
on the hatc'nery. Sample point 12 was taken at the confluence 
of the Red River ahd the Rio Grande, frcm June, 1971 through 
August, 1971. After that date it was not possible to get 
up and down the river bottom. The Rio Grande was then sa.ripled 
above a point at its confluence with the Rio Hondo Creek,-
which is below Red River; this point gave a reasonable repre
sentation of the ccmposition at the Red River - Rio Grande 
-confluence. 
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PCTal Temperature ranged from about 5** C'^about 21* C Indicating 
tha't the Red River itself and its flow docs not impair the 
streain standard of 21° X (cold water fishery). The EPA 
measured value of November, 1970 is nearly identical to our 
value. 

The pll range Was 7.5 to 8.5 and did not exceed either the 
stream .standard or effluent standard of 6.6 to 8.6. The EPA 
was 7.0 in contrast to our measurements. 

Tho C O . content for trout waters was never, below the 6.0 ppm 
except ths June, 1971 measurement. The EPA measurement was 
very similar to our data. 

The flow rate at sample point 11 ranged from 16.5 CFS to 
23.5 CFS. One m.easurement by the EPA indicates a value of 
45.55 CFS. This value exceeds our highest value "by a factor 
of two. The difference most likely indicates their measure
ment was made at a deep and wide portion of the Red River. 

Coliform bacteria et the Fish Hatchery (sample point 11) 
never exceeded 200 per 100 ml.'• This indicates that neither 
the effluent standard for stream standard was impaired, T'r.s 
data given for the Rio Grande at Rio-Hondo shew values from 
860 to 4950 per 100 ml. These values considerably exceed the 
stream standard of 500 per 100 ml and ars explicable on the 
basis of intense grazing activity in this area. 

The concentrations of suspended solids, sulphate, and phos
phate do" not differ appreciably from background data and 
are in good agreement with the EPA data. 

The results for nitrate exceed 1.0 ppm for much of the time 
period sam.pled. These data are substantially different frcm 
the EPA data. The high nitrate content at the Rio Grande 
(samiple point 12) results frcm a ccmbinaticn of the hiqh 
grazing activity and as a result of contamination from the 
Fish Hatchery itself as indicated by the EPA (ref. 3, p.4): 

•"The State Fish Hatchery, located on the Red River som.e 
three or four stream miles above its mouth, is contri-

; buting to degradation of that portion of the streaio, and 
consequently, to the Rio Grande. This degradation is 
increased when fish ponds are drained and cleaned for 
restocking. This discharge contains organics and solids 
and also has a fertili.iing effect by ths addition of 
nutrients." 
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The concentration of cyanide .was less than 0.02 ppm in all 

instani^^ indicating no pollution prcl^^i from sample point 8 

(Red River) to as far down the Rio Grande at Rio Hondo. 

K'o problems exist with heavy metals at cither of tiiese sample 
points with the exception, of Mo and Mn. At sample point 11 
ths manganese effluent standard is exceeded by 0.04 ppm — 
based on 12 samples, range 0.01 ppm to O.'O-'j ppm, m.ean 0.02 ppm — 
probably as a result of natural stream contributions and in 
part at times.from discharged effluent at sam.ple point 8. As, 
a result of dilution from the Rio Grande, the Mn standard is not 
exceeded. 

The concentratio/i of Ho at the Fish Hatchery ranged from about 
0;_04_ppm to.Q.JS ppm which exceeds the effluent standard^ of 

/ I 0.01 pp.ni. These values may be explainable from the natural -' 
background itself exceeding the standard end in part frcm the 
effluent at sample point 8. The EPA data on heavy metels is . 
in reasonably good agreement with cur data^ 

g) Other Analyses 

Other analyses were made on the residues, but will not be 
discussed because there is nothing to add to the previous 
discussion already made on similar or "identical eleiuents. 

Gross beta activity was also determined end is included in 
the tabulations. None of the se.mples analyzed approaches 
the value of 1000 picocuries per liter normally set by health 
authorities. The values usuallj'-were of the order of magni
tude of ten picocuries per liter. • 

It is im.portant to indicate that the EPA has classified all 
of its stations as biotically clean. On page 15, reference 
3, it states that all stations along the Red River are con
sidered clean based upon a num.erical biotic index of TO cr 
more which classifies a station as clean. This would apparently 
indicate that effluent from sample point 8-has no impairment 
on stream biota. • 

6. Summary • 

This report summarizes a one year study of the measurement of 
- various field parameters, the detej-riination of various chemical 

constituents t nd colifci-ni bacteria along the Red River from above 
the Moly Corp plant to the confluence of the Red River - Rio 
Grande to a point on the Rio Grande at the confluence with the 
Rio Hondo. Tl:e sampling program also assessed effects of under
ground leaching of the ore body. 



background concentration of the Red River at times 

will exceed the current effluent standard (Regulation 6) with 

"respect to "molybdenum and at other times be below the standard, 

suspended solids (settleable solids), and manganese. 

Underground waters .have a tendency to leech substantial amounts 
of Mo, Mn, nitrate and Zn and may contribute to pollution of 
the Red River f)*pm-base flow considerations. The most serious 
problems are with Mo and Mn which were observed to discharge 
at concentrations as much as 10"ppm and 50 ppm, respectively. 

The field measuremepts, with the exception of pH, colifonn 
counts, and chemical analyses of this study are in good agreement 
with those reported by t.he EPA in their fiovembsr, 1970 study 
(EPA, 1971). 

With the exception of Mn and Mo, the discharged effluent (Pops 
Lake) into the Red River meets all current effluent regulations 
and stream standards. The suspended solids content is just 
about on the borderline of meeting effluent standards of 1 ml/1. 
The Mo concentration presently exceeds the allowable effluent 
standard by two magnitudes air.ounting to 23.32 pounds per day 
using an effluent concentration of 2.0 ppm at a flow rate of 2.0 
CFS. The EPA report also indicates that heav^' rsetals content 
is insignificant with the exception of Mo. 

The EPA report indicates that the discharged effluent from Pope 
Lake maintains a "clean" condition on the Red River by no-t being 
less then 10 in Biotic index though a -slight fertilization (mild 
pollution) effect is noted. 
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KEr.ORT ON V:;\TF.R AMALYGHS 

• 

Sample 

1 

2 

3 

4 • 

6 / . 

7 ^ 

a/ 
9 

10 

11 

12 

-

Temp. "C 

1 .6 

2 . 2 

1 1 . 5 

1 . 1 

-

1 . 5 

1 .9 

2\e 

4 . 8 

5 . 4 

6 . 9 

. 1 ^ s/vj-ir 

DO 

. 8 . 6 . 

8 . 8 '. 

7 . 4 ^ 

7 . 9 • 

-

5 . 8 . 

6 . 9 

7 . 4 

8 . 1 

. 7 . 4 

7 . 7 

'LING-or 

pll 

8 . 1 

8 . 3 

• 7 . 4 

• 7'. 8 . 

-

7 . 6 

7 . 5 

8 .2 

8 .0 

7 . 9 

' e . l 

JANU.AI-IY 

CFS 

7.(5 

8 . 8 . 

-

. 1 0 . 7 

-

-

— 

- . 

1 2 . 6 

1 6 . 5 

>. 

1 5 ^ 9 7 2 

ROE 

1 1 7 

107 

3 1 8 0 

1 8 1 

440 ' 

1 1 1 0 

1 2 6 0 . 

1080 

1 2 6 

190 

.165 

SS 

1 

1 

3 . 

1 

6 8 0 ^ 

2 

1 

3 • 

- 2 

3 
* 

3 

H a r c i n c s s 

135 

160 

1700 

120 

215 

775 

715 

.860 

. 1 1 0 -

340 

135 

SS = suspended solids 
^ = total solids 

Sanipie 

V I . 

2. 

3 

."• 4 -

5 ' -

. 7 

8 

9 

10 

11 

12 

N i t r a t e 

' 0 . 4 

0 . 5 

1 7 . 6 

0 . 3 

.-. 0 . 4 . 

" 5 . 8 

4 . 6 . . 

0 . 9 

1 .5 

1 . 8 , * 

2 . 4 

P h o s c h a t e 

< Q . 0 2 

< 0 . 0 2 

< 0 . 0 2 

< 0 . 0 2 

< 0 . 0 2 

< 0 . 0 2 

0 . 2 1 

< 0 . 0 2 

< 0 . 0 2 

< 0 . 0 2 

0 . 0 5 

S u l f a t e 

45 • 

125 • 

1530 . . 

130 

300 

665 

790 

.640 ' 

" 147 

226-

9 1 

A9 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 . 

< 0 . 0 0 5 

< 0 . 0 0 5 . 

< 0 . 0 0 5 

V-
As 

< 0 , 0 2 

< 0 . 0 2 

< 0 . 0 2 

< 0 . 0 2 

*<0.02-

\ < 0 . 0 2 

' < 0 . 0 2 

. < 0 . 0 2 

< 0 . 0 2 
1 

< 0 . 0 2 

< 0 . 0 2 

B̂  

< 0 . 1 

< 0 . 1 

. < 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

B« 

< 1 

< 1 

< 1 

< 1 

< 1 
• *• 

< 1 

< 1 

<1 

< 1 

<1 

< 1 



S a m p l e 

1 

2 

3 

4 

• 6 

7 

8 

. 9 

10 

1 1 . 

12 

-Cd 

< 0 . 0 0 5 

< 0 . 0 0 5 

0 . 0 0 5 ' 

< 0 . 0 0 5 

< 0 . 0 0 5 

• < 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< b . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

C T 

1 

1 

8 

1 

1 

1 

2 

1 

• 1 

3 

4 

CN 

V . O l ' 

< . 0 1 

< . 0 1 " 

< . 0 1 

< . 0 1 

< .01 : -

< . 0 1 

< . 0 1 

<-or. 

< . 0 1 

< . 0 1 

C r 

< . 0 1 

< . 0 1 

< . 0 1 

• < . . o i 

< . G 1 -

< . 0 1 

< . 0 1 

< . 0 1 

< . 0 1 

< . 0 1 . 

< . 0 1 

Cu 

< . 0 2 

< . 0 2 

. 0 3 

< . 0 2 

. . 1 4 

. 0 3 

< . 0 2 

< . 0 2 

, < . 0 2 

< . 0 2 

< . 0 2 

F c 

. 0 8 

< . 0 4 

. 0 5 

< . 0 4 

< . 0 4 

<.0-4 

< . 0 4 

< - 0 4 

< . 0 4 

< . 0 4 

. 0 6 

Hq 

< . 0 0 0 1 

< . 0 0 0 1 

< . 0 0 0 1 

< . 0 0 0 1 

< . 0 0 0 1 

< . 0 0 0 1 

< . 0 0 0 1 

< . 0 0 0 1 

< . 0 0 0 1 

< .000 .1 

' < . 0 0 0 1 

Coii fom 
Sample 

1 

. 2 . 

" 3 

4 

6 

• 7 

• 8 

9 

.10 

1 1 

12 

Mn 

.09 

. 2 5 

1 9 . 0 

. 14 

. 1 5 

. 4 0 

. 42 

.36 

. 2 0 

. 1 8 

. 06 

Mo 

<_^002 .-' 

. 0 0 4 

7 . 6 . 

. 0 0 3 

3 . 4 

1 -8 

2 . 1 

. 3 8 

. 0 0 6 

. 1 8 

. 0 0 4 

N i 

. 0 0 8 

. 0 0 7 

. 0 5 0 

. 0 0 4 

. 0 7 3 

. 0 3 8 

- .029 

. 0 1 8 

. 0 1 5 

. 0 1 0 
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WESTERN ENVIRONMENTAL LAW CENTER 
Grove Burnett 
P.O. Box 1507 
Taos, New Mexico 87571 
(505)751-1776 
(505) 751-1775 Fax 

Attorneys for Plaintiffs 

UNITED STATES DISTRICT COURT 

DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corporation, and 
NEW MEXICO CITIZENS FOR CLEAN AIR 
AND WATER, a nonprofit corporation. 

Plaintiffs, 

vs. 

MOLYCORP, INC. 

Defendant. 

PLAINTIFFS 
RULE 26 (a) (2) (B) 
EXPERT REPORT OF 
BARBARA C. WILLIAMS, 
Ph.D., P.E. 

I, Barbara C. Williams, provide the following report as required by Fed. R. Civ. 
Pro. 26 (a) (2) (B) and the Court's March 17, 1997 disclosures. 

A. SUMMARY OF QUALIFICATIONS 

1. Qualifications of Witness 

• Research scientist at the University of Idaho, performs research on mine 
waste management. 

• Former research civil engineer with the US Bureau of Mines, with 10 years of 
mine waste research experience. 

• Areas of expertise include groundwater hydrology, aqueous geochemistry, 
hydrogeology, multivariate statistics. 

• Licensed Professional Engineer (PE); Civil. 



• M.S. degree in Civil and Environmental Engineering. Ph.D. degree in 
Agricultural Engineering with concentration in Hydrology. Ph.D. dissertation 
topic: Aqueous Geochemistry of Ground Water in Mine Wastes. 

2. List of Publications within past 10 years. 

1. Williams, B.C., J.A. Riley, J.R. Montgomery, and J.A. Robinson. 1996. 
Hydrologic and Geophysical Studies at MIdnite Mine, Wellpinit, WA: Summary 
of 1995 Field Season. US Bureau of Mines Rl 9607. 34 pp. 

2. Williams, B.C. and J.A. Riley. 1996. Hydraulic Characterization of 
Midnite Mine, Wellpinit, WA: Summary of 1994 Field Season. US Bureau of 
Mines Rl 9606. 33 pp. 

3. Stewart B.M., B.C. Williams, and R.H. Lambeth. 1995. Investigation 
of Acid Production, Leaching, and Transport of Dissolved Metals at an 
Abandoned Sulfide Tailings Impoundment: Monitoring and Physical Properties. 
US Bureau of Mines Rl 9577. 82 pp. 

4. Williams, B.C. and J.A. Riley. 1993. Midnite Uranium Mine-
Hydrologic Research and Characterization in The Challenge of Integrating 
Diverse Perspectives in Reclamation, Proceedings, 10'" National Meeting of 
Amer. Soc. of Surface Mining and Reclamation, Spokane, WA, May 1993, v. II, 
pp. 455-466. 

5. Stewart, B.M., R.H. Lambeth and B.C. Williams. 1993. Factors 
Controlling the Release and Attenuation of Contaminants in a Sulfidic Tailings 
Impoundment in The Challenge of Integrating Diverse Perspectives in 
Reclamation, Proceedings, 10'" National Meeting of Amer. Soc. of Surface 
Mining and Reclamation, Spokane, WA, May 1993, v. I, pp. 218-235. 

6. Williams, B.C. 1992. Comparison of Multivariate Statistics and the 
Geochemical Code WATEQ4F for Water Quality Interpretation in Acidic 
Tailings. Ph.D. Dissertation, Univ. of Idaho, 164 pp. 

7. Williams, B.C. 1992. Multivariate Statistical Analysis of Vadose and 
Saturated Zone Pore Waters of Sulfidic Mine Waste Tailings, in Emerging 
Process Technologies for a Cleaner Environment, Ed. S. Chander, Soc. for Min., 
Metall., and Explor., Chap. 10, pp. 63-70. 



8. Williams, B.C. 1991. Statistical and Geochemical Analyses of Vadose 
and Saturated Pore Waters in Sulfidic Mine Waste Tailings in Proceedings, 4'" 
Intemational Mine Water Assoc. Congress, Ljubljana, Slovenia, v. 2, pp. 305-
316. 

9. Lambeth, R.H., B.M Stewart and B.C. Williams. 1991. An 
Investigation of Hydrogeochemical Mechanisms in an Abandoned Sulfide 
Tailings Impoundment and Underlying Aquifer in Proceedings, 2"" Intemational 
Conference on the Abatement of Acidic Drainage, Tome [volume] 3, pp. 43-59. 

10. Lambeth, R.H. and B.C. Williams. 1990. Linking Biological and 
Hydrogeochemical Mechanisms of Sediment Leaching in Biological Remediation 
of Contaminated Sediments, with Special Emphasis on the Great Lakes, Eds. 
CT. Jafvert and J.E. Rogers. EPA/600/9-91/001, pp. 166-171. 

11. Stewart, B.M., R.H. Lambeth and B.C. Williams. 1990. Effects of 
Pyritic Tailings in an Abandoned Impoundment on Downgradient Water Quality 
in Mining and Mineral Processing Wastes, Ed. Fiona M. Doyle, Soc. for Min., 
Metall., and Explor., pp. 133-142. 

12. Williams, B.C., R.H. Lambeth and B.M. Stewart. 1989. Determining 
Heavy Metal Leaching and Transport from Abandoned Mine Wastes. 
Transactions, Preprint #89-25, Soc. for Min., Metall., and Explor. Annual 
Meeting, Las Vegas, NV, Feb. 1989. 

3. Compensation 

Hourly Rate is 75 $/hr. 

4. Cases for which witness has testified in past 4 years. 

None 



B. SUMMARY OF OPINIONS 

This Summary of Opinions relies in part upon specific documents in the 
published literature, public documents, or documents prepared by or on behalf of 
Molycorp. These documents are identified and cited in the Basis for Opinions, in 
the section below. This Opinion depends upon a site visit to the Molycorp Mine 
on December 17,1996; review of scientific reports prepared by Molycorp's 
consultants; review of published geologic, hydrologic, and river sampling reports 
from about the Mine and the River by state and federal agencies; examination of 
water quality data from laboratory leach tests, seeps, the Red River, 
groundwater monitoring wells, water supply wells, and the underground mine; 
examination of water level data from monitor wells and the Red River; numerous 
maps and figures prepared by Molycorp or the State; other data; and experience 
acquired at other mine sites with similar hydrologic settings. 

1. The hydrologic setting of the Molycorp Mine facilitates direct hydraulic 
connection(s) between the Molycorp waste rock piles and the Red River. The 
waste rock piles were not placed on liners. Rain and snowmelt infiltrate the 
waste rock piles. Stormwater runoff on and from some of the waste rock piles is 
collected in impoundments, whereupon it subsequently infiltrates. Seepage 
flows laterally downhill along low hydraulic conductivity barriers at the base of 
the waste rock until it enters the shallow alluvial and/or fractured bedrock 
aquifers. These flow paths may be within the saturated zone or perched above 
it. Seepage from most of the waste rock disposal areas is not collected in a 
seepage interception system. The natural groundwater gradients in the alluvial 
and bedrock aquifers are directed toward the river. Groundwater discharge to 
the Red River occurs through the shallow bedrock and alluvial aquifers by 
observed seeps and springs. The cone of depression in the deep bedrock that 
is created by the underground workings of the mine does not collect most of the 
groundwater from the shallow bedrock and alluvial aquifers. Groundwater 
elevations in wells between the waste rock disposal areas and the Red River 
show vertically upward directed gradients, indicating that groundwater recharges 
the river in this area. Other studies have shown that the Red River is a gaining 
stream in the vicinity of the Molycorp Mine. Therefore groundwater flows into the 
river over this reach of the Red River. 

2. In consideration with the hydrologic evidence provided in Opinion 1, 
geochemical data and water quality data demonstrate a direct hydraulic 
connection between the Molycorp waste rock piles and seeps that flow into the 
Red River. The same dissolved constituents are observed to be leached from 
the waste rock, present in the groundwater upgradient of the Red River, and 
present in the seeps that discharge from groundwater to the Red River. Monitor 
wells installed in the shallow alluvial aquifer near the Portal Springs and the 
Capulin Springs exhibit water quality with chemical signatures that are similar to 
each of these springs, respectively. The timing of appearance of white 



precipitates in the Red River in conjunction with Molycorp's open pit operation 
also verifies the direct hydraulic connection between the Molycorp waste rock 
piles and the Red River. 

3. Sulfate and metal loading now exhibited in the reach ofthe Red River 
adjacent to the Molycorp Mine is more attributable to mining activities and 
emplacement of waste rock piles than to natural hydrothermal scars. The 
increase in loading exhibited over the years 1966 to 1992 is due overwhelmingly 
to mining and waste rock emplacement. Several hydrothermal scars on site 
have been removed or disturbed by mining activity so that the areal extent of 
natural scar material within the mine area has been reduced since the onset of 
mining. The episodic sediment loading to the Red River caused by erosion and 
landslides from hydrothermal scars within the Molycorp Mine area has been 
effectively eliminated by the storm v^ter management activities. The surface 
area and volume of waste rock now exposed to weathering and leaching is 
greater than the area of hydrothermal scars in the mine area that was exposed 
to weathering and leaching before the open pit operation commenced. Total 
concentrations of sulfate, aluminum, copper, cadmium, iron, manganese, and 
zinc in drainage water from waste rock and disturbed areas are higher, on 
average, than drainage from hydrothermal scars. In summary, because the 
sulfate and metal loading to the reach of the Red River adjacent to the Molycorp 
Mine has increased over the period 1965 to 1993, and the portion of this load 
which can be attributed to undisturbed hydrothermal scar seepage and episodic 
sediment loading has decreased over the same time period, then neariy all of 
the increase in loading must be attributed to mine-influenced seepage and 
groundwater recharge to the Red River. 

4. The sulfate and TDS concentrations in the reach of the Red River adjacent to 
the Molycorp Mine increased with time, during the period of 1965 to 1993. Fish 
populations were impacted severely during that time period. Metal and sulfate 
concentrations in this section of the Red River are higher than in upstream 
sections. The increase in Impact upon the reach of thq river adjacent to the 
Molycorp Mine over upstream reaches is dominated by the metals zinc and 
manganese; these metals are correlated more strongly to waste rock drainage 
than to hydrothermal scar drainage. The relatively high concentrations of zinc 
and manganese substantiates the aforementioned direct hydraulic connection 
between the Molycorp waste rock dumps and the Red River. 

5. Without abatement, the Molycorp Mine will continue to discharge to the Red 
River acidic water containing dissolved sulfate and heavy metals. When it is 
exposed to air and water, the oxidizable sulfide in the waste rock piles produces 
sulfuric acid which dissolves metals. In the mixed volcanic waste rock, most of 
the neutralizing minerals have been consumed; however, a large volume of 
oxidizable sulfide remains. Sulfide oxidation will continue indefinitely. The 
natural soil and gravel deposits between the waste rock and the Red River have 



little or no ability to neutralize the acid. Consequently the acid and metals that 
leach out of the waste rock migrate to the Red River with little or no attenuation. 

C. BASIS FOR OPINIONS 

1. The hydrologic setting of the Molycorp Mine facilitates direct hydraulic 
connection(s) between the Molycorp waste rock piles and the Red River. The 
waste rock piles were not placed on liners. Rain and snowmelt infiltrate the 
waste rock piles. Stormwater runoff on and from some of the waste rock piles is 
collected in impoundments (1012, p.11; 1040, p.79), whereupon it subsequently 
infiltrates. Numerous investigators, including Molycorp's consultants and 
technical staff from multiple state agencies, describe two principal and 
interconnected groundwater systems in the mine area. These are (a) a fractured 
bedrock aquifer and (b) an alluvium aquifer comprised of mudflow and valleyfill 
materials within the Red River and tributary drainages (1012, p. 11, p. 21; 1013, 
p. 5; 1017, p.10; 1021, p.67). Seepage flows laterally downhill along low 
hydraulic conductivity banriers at the base of the waste rock until it enters the 
shallow alluvial and/or fractured bedrock aquifer(s). These flow paths may be 
within the saturated zone or perched above it (1013, p. 6). Seepage from most 
of the waste rock disposal areas is not collected in a seepage interception 
system (1012, p. 38). The natural groundwater gradients in the alluvial and 
bedrock aquifers are directed toward the river (1013, p. 5). Groundwater 
discharge to the Red River occurs through the shallow bedrock and alluvial 
aquifers by observed seeps and springs. Because ofthe high permeability of 
alluvium and shallow fractured bedrock near the ground surface, relative to the 
low permeability of the deep bedrock in the vicinity of the underground mine, the 
cone of depression in the deep bedrock that is created by the underground 
workings does not collect most of the groundwater from the shallow bedrock and 
alluvial aquifers (1012, p. 21; 1013, p. B-7). Groundwater elevations in wells 
between the waste rock disposal areas and the Red River show vertically 
upward directed gradients (1013, pp. 8-11), indicating that groundwater 
recharges the river in this area. Other studies have shown that the Red River is 
a gaining stream in the vicinity ofthe Molycorp Mine (1017, p. 10; 1021, p.4, 
p.10). Therefore groundwater flows into the river over this reach of the Red 
River. 

Seepage from waste rock piles and impoundments infiltrates until it encounters a 
low hydraulic conductivity barrier such as a perching zone in waste rock, a 
perching zone on hydrothermal scar material, and/or weathered bedrock. It 
follows these controlled pathways until it enters either the fractured bedrock 
aquifer or the alluvial mudflow/valleyfill aquifer (1012, p. 11; 1013, p. 6). 
Seepage from the Sugar Shack South, Middle and Spring and Sulphur Gulch 
waste rock piles is not controlled by a seepage collection system. (1012, p. 38). 
A portion of the seepage from the Capulin Canyon waste rock dump probably 
bypasses a seepage collection system constructed in that tributary (1012, p. 11). 



Groundwater discharge to the Red River occurs through the shallow bedrock 
and alluvial aquifers by observed seeps and springs including the Portal 
Springs, Cabin Springs, and Capulin Springs. The cone of depression in the 
deep groundwater flow system that is created by the underground workings does 
not capture most of the groundwater from the shallow bedrock and alluvial 
aquifers (1012, p. 21; 1013, p. B-7). Water level data in the monitoring wells 
installed by Molycorp in 1994 had not responded to dewatering ofthe new 
underground mine in the first five months of monitoring (1013, p. B-7). Monitor 
wells MMW-2, MMW-3, MMW-1 OA, MMW-1 OB and MMW-1 OC had not 
responded to the dewatering in 5 months (1013, p. 12); and water level changes 
in monitor wells MMW-8A, MMW-8B and MMW-11 were inconclusive. Only well 
MMW-13 appears to be in the cone of depression of the mine due to its low 
water elevation with respect to the river; however this well had not shown a 
drawdown response in the first five months of monitoring (1013, p.8). Even well 
MMW-7, which is between Shafts #1 and #2 of the underground workings, has a 
water level which is 550 feet above the cone of depression, suggesting that it is 
completed in a perched zone within bedrock (1013, p. 11). The lack of response 
among these wells indicates that the underground mine is dewatering deep 
bedrock that is not well-connected to the shallow aquifers which recharge the 
Red River. Water quality data support this conclusion. Only one documented 
sampling point in the underground workings. Decline Station 1000, shows 
contaminated water of low pH and similar quality to waste rock drainage (1012, 
Table 1.4; 1012, p. 13). Groundwater elevations in wells MMW-2, MMW-3, 
MMW-8A and 8B, MMW-IOA, IOB, and 10C, and MMW-11, which are located 
between waste rock disposal areas and the Red River exhibit vertically upward 
directed gradients, (1013, p. 11, p. 8, and p. 9) indicating that they are in a 
groundwater discharge area, i.e. that groundv\«ter recharges the river in the 
vicinity of these wells. 

2. In consideration with the hydrologic evidence provided in Opinion 1, 
geochemical data and water quality data demonstrate a direct hydraulic 
connection between the Molycorp waste rock piles and seeps that flow into the 
Red River. The same dissolved constituents are observed to be leached from 
the waste rock, present in the groundwater upgradient of the Red River, and 
present in the seeps that discharge from groundwater to the Red River. Monitor 
wells installed in the shallow alluvial aquifer near the Portal Springs and the 
Capulin Springs exhibit water quality with chemical signatures that are similar to 
each of these springs, respectively. The timing of appearance of white 
precipitates in the Red River in conjunction with Molycorp's open pit operation 
also verifies the direct hydraulic connection between the Molycorp waste rock 
piles and the Red River. 

The same dissolved constituents are observed to be leached from the waste 
rock, present in the groundwater upgradient of the Red River, and present in the 
seeps that discharge from groundwater to the Red River. Samples of water 



temporarily impounded on waste rock piles (1012, p. 28) contain elevated 
dissolved concentrations of sulfate, aluminum (Al), iron (Fe), manganese (Mn), 
zinc (Zn), and other metals (1012, Table C1). These concentrations are elevated 
with respect to sample location WS-Cap2 (1012, Table Cl), which is used as a 
background seep by Molycorp contractors (1012,Table 1.2, footnote). 
Groundwater monitoring wells downgradient of the waste rock piles contain 
concentrations of sulfate, aluminum, cadmium, copper, manganese and zinc that 
are higher, on average, than concentrations in water supply wells (1012, Table 
1.4). Of the metals, manganese shows the largest concentration difference. 
Seeps downgradient from waste rock dumps that discharge into the Red River 
contain concentrations of dissolved sulfate, aluminum, copper, iron, manganese 
and zinc (1012, Table 1.4) that are elevated with respect to seep WS-Cap2 
(1012, Tabled). 

The similarity of water quality in the Portal Springs to water quality in monitor 
wells MMW-IOA, IOB, and IOC indicates that they are in the same general 
flowpath to the river. Portal Springs #2 and #2a exhibit low pH (4.8-4.0), high Al 
(10.9-19.4 mg/L), high Mn (4.7-10.6 mg/L), and moderate Zn (1.3-2 mg/L) with 
respect to water supply wells in the area (1012, Table 1.4). The Portal Springs 
are downgradient from alluvial wells MMW-IOA, and IOC. Well IOC is 
completed in the upper valley fill aquifer, immediately above a clay stratum 
which may act as a perching layer (1013, p.9). Well IOC exhibits low pH (4.7), 
high Al (31.1 mg/L), high Mn (16.3 mg/L), and moderate Zn (3.2 mg/L) with 
respect to water supply wells in the area (1012, Table 1.4). Well 10A is 
completed in the lower valley fill, immediately above bedrock, and analyses 
show low pH (5.8), high Al (33.4 mg/L), high Mn (13.1 mg/L), and moderate Zn 
(2.29 mg/L) with respect to water supply wells in the area (1012, Table 1.4). 
Several investigators have documented the similarity in water quality between 
the Portal Springs and shallow alluvial wells MMW-IOA and 10C (1013, p. D-12; 
1021, p. 49). 

The Capulin Canyon Springs exhibit water quality with a similar geochemical 
signature to monitor well MMW-2. The Capulin Canyon Springs have low pH 
(3.4), high Al (43-157 mg/L), high Fe (10-36 mg/L), high Mn (15-55 mg/L), and 
high Zn (4-13 mg/L) with respect to water supply wells in the area (1012, Table 
1.4). Monitor well MMW-2, which is completed in the Capulin Canyon valleyfill 
(1013, p. 11), has lowpH (4.9), high Al (64 mg/L), high Fe (51 mg/L), high Mn 
(52 mg/L), and high Zn (9.5 mg/L) with respect to water supply wells in the area 
(1012, Table 1.4). Molycorp contractors also conclude that the Capulin Canyon 
seeps' water quality is closely aligned to the alluvial groundwater quality (1013, 
p. D-12). 

The timing of appearance of the white precipitate in the Red River also verifies 
the hydraulic connection between the Molycorp waste rock piles and the Red 
River. Longtime area residents are reported to have noticed a change in color of 
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the Red River below Molycorp within a year or two after development of the open 
pit (1021, p.21). Commencement of open pit operations marked the first large-
scale disposal of waste rock on the Molycorp Mine property. The emergence of 
a white precipitate in the river reflects a change in aluminum chemistry of the 
groundvvater that flows into the river over time. Low pH (<4.5) water can carry 
more aluminum in solution than higher pH water. When low pH water mixes with 
higher pH water (in the approximate pH range 4.5 to 5.0), the aluminum 
precipitates out as aluminum hydroxide (1041, pp.54-55). The onset of white 
precipitate in the Red River adjacent to Molycorp marked the beginning of low 
pH, aluminum-laden recharge to the river. Capulin Springs, Portal Springs 2 and 
2a, and the Cabin Springs all yield water of pH less than 5.2, and aluminum 
concentrations of 11 -157 mg/L (1012, Table 1.4). When these seeps enter the 
Red River, which has pH values greater than 7.0, the aluminum precipitates as 
white aluminum hydroxide (1041, pp. 54-55; 1021, p.26). 

3. Sulfate and metal loading now exhibited in the reach of the Red River 
adjacent to the Molycorp Mine is more attributable to mining activities and 
emplacement of waste rock piles than to natural hydrothermal scars. The 
increase in loading exhibited over the years 1966 to 1992 is due overwhelmingly 
to mining and waste rock emplacement. Several hydrothermal scars on site 
have been removed or disturbed by mining activity so that the areal extent of 
natural scar material within the mine area has been reduced since the onset of 
mining. The episodic sediment loading to the Red River caused by erosion and 
landslides from hydrothermal scars within the Molycorp Mine area has been 
effectively eliminated by the storm water management activities (1012, p.10). 
The surface area (1012, Fig. 1.4) and volume (1012, p. 29) of waste rock now 
exposed to weathering and leaching is greater than the area of hydrothermal 
scars in the mine area that was exposed to weathering and leaching before the 
open pit operation commenced. Total concentrations of sulfate, aluminum, 
copper, cadmium, iron, manganese, and zinc in drainage water from waste rock 
and disturbed areas are higher, on average, than drainage from hydrothermal 
scars. The constituents with the highest relative concentrations in waste 
drainage are sulfate, aluminum, manganese and zinc (1021, p. 50). In summary, 
because the sulfate and metal loading to the reach of the Red River adjacent to 
the Molycorp Mine has increased over the period 1966 to 1993, and the portion 
of this load which can be attributed to undisturbed hydrothermal scar seepage 
and episodic sediment loading has decreased over the same time period, then 
neariy all of the increase in loading must be attributed to mine-influenced 
seepage and groundwater recharge to the Red River. 

The extent of natural scar area has been reduced subsequent to the onset of 
mining. The largest natural hydrothermal scar on the mine site was mostly 
removed by mining of the open pit, and the removed portion can no longer be 
considered as a partial source of the natural pollutant load being delivered to the 
River. Other hydrothermal scar areas have been disturbed by mining activities. 
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When compared with seeps that emanate from undisturbed scar material on the 
mine site, disturbed scar seeps contain higher concentrations of all measured 
constituents except iron (1012, Table 1.2). Hydrothermal scars that are buried 
under waste rock (a) were disturbed physically by heavy equipment and haul 
trucks during emplacement of waste rock, (b) were disturbed physically by the 
impact of dumped waste rock, and (c)are now degraded chemically by acid 
leachate from overlying waste rock. Leachate from overiying waste rock that 
contacts underlying scar material has the potential to leach the scar material 
more aggressively than did rain and snow before placement of the waste. 

Pulse, or episodic, loading of sediments and dissolved sediments has been 
documented as a significant problem in the Red River (1021, pp. 13-14). 
Stormv^ter management activities by Molycorp Mine have effectively eliminated 
the episodic sediment loading to the Red River caused by erosion and by 
landslides that derive from hydrothermal scars within the Molycorp area (1012, 
p. 10). 

The surface area and volume of waste rock now exposed to weathering and 
leaching is greater than the area of hydrothermal scars in the mine area that was 
exposed to weathering and leaching before the open pit operation commenced 
(1012, Fig. 1.4). The original area (acreage) of hydrothermal scar zones is less 
than the area of waste rock disposal areas (1012, Fig. 1.4). Aerial photos 
indicate that Molycorp documents may over-estimate the hydrothermal scar 
areas in Capulin Canyon (1015, p. 2). The comparison of pre-mining 
hydrothermal scar zones to waste rock disposal area is even more important if 
the scars covered less area than generally has been represented by Molycorp. 
Oxidation of natural hydrothermal scars is limited largely to the weathered 
surface, where freeze-thaw cycles and erosion gradually expose new mineral 
surfaces to oxidizing conditions (1012, p. 29). During open pit mining, huge 
volumes of waste rock are blasted, excavated and disposed. This sequence of 
events exposes a large volume of fresh mineral surface to oxidation in a short 
time frame. Blasting of unweathered material leaves a high permeability rock 
mix that enhances movement of oxygen and infiltrating water, thereby increasing 
the production and migration of acid and dissolved metals in waste rock 
drainage as compared to natural hydrothermal scar drainage (1012, p. 29). 
There are now an estimated 328,000,000 tons of v\raste rock disposed on the 
Molycorp mine site (1012, p. 4). Waste rock and disturbed area acreage is more 
than pre-mining hydraulic scar area; however, the total volume and surface area 
exposed to oxidation is many times greater than pre-mining scar volume. 

X-ray florescence analysis of soils and mine wastes used in reactivity tests 
found higher levels of metals in mine wastes than in soils collected from 
erosional scars (1021, p. 13). Total concentrations of sulfate, aluminum, copper, 
cadmium, iron, manganese, and zinc in drainage water from waste rock and 
disturbed areas are higher, on average, than drainage from hydrothermal scars. 
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The constituents with the highest relative concentrations in waste drainage are 
sulfate, aluminum, manganese and zinc (1021, p. 50). 

In summary, because the sulfate and metal loading to the reach of the Red River 
adjacent to the Molycorp Mine has increased over the period 1965 to 1993, and 
the portion of this load which can be attributed to undisturbed hydrothermal scar 
seepage and episodic sediment loading has decreased over the same time 
period, then neariy all of the increase in loading must be attributed to mine-
influenced seepage and groundwater recharge to the Red River. State of New 
Mexico employees have noted that it is indefensible for Molycorp to attribute the 
majority of the present-day seep impact upon the Red River to hydrothermal 
scars (1043, p. 3). 

4. The sulfate and TDS concentrations in the reach of the Red River adjacent to 
the Molycorp Mine increased with time, during the period of 1965 to 1993 (1012, 
Table 1.7). Fish populations were impacted severely during that time period. 
Metal and sulfate concentrations in this section of the Red River are higher than 
in upstream sections. The increase in Impact upon the reach of the river 
adjacent to the Molycorp Mine over upstream reaches is dominated by the 
metals zinc and manganese; these metals are more strongly correlated to waste 
rock drainage than to hydrothermal scar drainage. The relatively high 
concentrations of zinc and manganese substantiate the aforementioned direct 
hydraulic connection between the Molycorp waste rock dumps and the Red 
River. 

During the time period 1965 to 1993, dissolved sulfate concentrations increased 
from 51 to 128 mg/L (Increase of 77 mg/L) at the Goat Hill Campground and from 
64 to 129 mg/L (increase of 65 mg/L) at the Ranger Station (1012, Table 1.7). 
Stations upstream from the Molycorp Mine (above the town of Red River, below 
the town of Red River, and below Hansen Creek) exhibited smaller increases of 
sulfate concentration; the changes in values were 5 to 12 mg/L (change of 6 
mg/L), from 20 to 41 mg/L (change of 21 mg/L), and from 47 to 71 mg/L (change 
of 24 mg/L), respectively. Total dissolved solids (TDS) decreased during the 27-
year period at the three stations upstream of the Molycorp mine (from 133 to 80 
mg/L; from 138 to 124 mg/L; from 165 to 164 mg/L). TDS increased at the 
subject stations adjacent to and downstream ofthe Molycorp Mine; from 172 to 
220 mg/l at the Goat Hill Campground and from 188 to 262 mg/L at the Ranger 
Station. On the basis of sulfate and TDS data, sampling locations adjacent to 
and downstream of the Molycorp Mine exhibited a greater increase over the 27-
year period than did upstream sampling locations. It is not possible to quantify 
accurately the increases in Fe and Zn concentrations because detection limits 
were so high in 1965 (1012, Table 1.7). Unfortunately, Mn and Al were not 
measured in 1965 (1042, Table V-1). 
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Fish populations in the Red River were impacted severely during the period 
1960 to 1988 (1021, p.5). Opinion 3 above demonstrates that sulfate and metal 
loading to the Red River in the reach adjacent to the Molycorp mine is due 
predominantly to mining disturbance and waste rock disposal. State of New 
Mexico investigators propose that consideration offish populations that existed 
in the eariy 1960's (1021, p. 68) constitutes another method of assessing the 
relatively large impact of the Molycorp Mine on the Red River. In this analysis 
fish population data from the 1960's are evaluated in light of the impact of 
hydrothermal scars that occun-ed naturally in the vicinity of the mine. The 
baseline load due to natural hydrothermal scars prior to open pit mining at the 
Molycorp Mine, although only pooriy documented, was suifficiently low that a 
fishery existed. "During ...the late 1960's and early 1970's ... the NewMexioo 
Department of Game and Fish discovered in the course of routine population 
studies that fish were conspicuously absent in the middle reach of the Red River 
where thriving populations had once existed. Fish census data for 1960 indicate 
that approximately 572 fish per mile were estimated in the river. The 1988 fish 
census found no fish in this same reach (1021, p. 5)." State investigators cite 
the advent of large-scale modem mining, and subsequent release of ARD 
seepage as having ovenA^elmed the river's natural buffering capacity, "resulting 
in the biologically impoverished condition that exists now (1021, p. 68)." 

Metal and sulfate concentrations in the section of the River adjacent to the 
Molycorp Mine are elevated compared to the concentrations present immediately 
above the Molycorp boundary at Expanded Site Inspection (ESI) location #16 
(1017, Fig 3, location 16). Using dissolved concentrations from location #16 as 
a baseline (1017, Fig 3, location 16), concentrations of zinc have been 
measured as 3 times higher in the Red River at Goathill Gulch (1017, Table 16). 
Zinc was 4 times higher than at the baseline, and manganese was more than 3 
times higher in the Red River immediately downstream of Capulin Springs; 
sulfate concentrations increased by 1.6 times over the same interval (1017, 
Table 16). The relatively high concentrations of zinc and manganese further 
supports the existence of a direct hydraulic connection between the Molycorp 
waste rock dumps and the Red River because these two metals are correlated 
more strongly to waste rock than to hydrothennal scar drainage. Total 
concentrations of sulfate, aluminum, manganese and zinc in drainage water from 
waste rock and disturtaed areas are higher, on average, than drainage from 
hydrothermal scars (1021, p. 50). The baseline concentrations at ESI location 
#16 includes the impact ofthe smaller mining operations upstream from the 
Molycorp Mine. None of these operations has been documented as singly or 
cumulatively impacting the Red River as much as the Molycorp Mine has been 
demonstrated to be impacted by the reach adjacent to the Mine (1021, p. 57). 

5. Without abatement, the Molycorp Mine will continue to discharge to the Red 
River acidic water containing dissolved sulfate and heavy metals. When it is 
exposed to air and water, the oxidizable sulfide in the waste rock piles produces 
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sulfuric acid which dissolves metals. In the mixed volcanic waste rock, most of 
the neutralizing minerals have been consumed; however, a large volume of 
oxidizable sulfide remains (1012, p. 33). Sulfide oxidation will continue 
indefinitely (1012, p. 33). The natural soil and gravel deposits between the 
waste rock and the Red River have little or no ability to neutralize the acid (1012, 
p. 31). Consequently the acid and metals that leach out of the waste rock 
migrate to the Red River with little or no attenuation. 

Sulfide oxidation of the waste rock disposed at the Molycorp mine will continue 
indefinitely. Mixed volcanic waste rock exhibits the potential for acid production 
(1012, p.36). Black andesite and aplite/granite waste rock are not acid-
generators when tested alone, but they may be acid-generators at locations 
where they are combined with volcanic waste rock (1012, p. 32). Acid 
generation has been documented in the in-pit disposal area and in the Spring 
and Sulphur Gulch disposal areas even though they contain primarily black 
andesite and aplite/granite waste rock (1012, p. 31). 

Based upon my experience with acid rock production in mine waste rock, the 
waste rock dumps at the Molycorp mine will continue to generate acid rock 
drainage for decades. Molycorp contractors note that the waste rock in Capulin 
Canyon has generated acid for 25 years, and that laboratory and field 
investigations indicate sufficient acid-generating potential to continue acid 
generation indefinitely (1012, p. 34). 

Molycorp was requested by the State of New Mexico Environmental 
Improvement Division to evaluate the need for and location of interceptor wells 
and/or a pumpback system at the base ofthe waste rock piles (1010, p. 2; 1040, 
p. 176). Molycorp has investigated and is continuing to evaluate the need for 
pumpback systems upgradient of seeps and springs adjacent to the Molycorp 
Mine (1040, p. 176). These investigations have focused on groundwater flow 
paths between the waste rock dumps and the Red River. Data collected for 
these investigations (1013) have been used to support this basis for opinions, 
which demonstrates a direct hydraulic connection between the Molycorp Mine 
and the Red River. 

Barbara C. Williams 
Dated March 13. 1997 
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Barbara Cooke Williams, Ph.D., PE 

Idaho Water Resources Research Institute 
106MorriUHalll 
University of Ida] 10, ID 83843 
(208) 885-6429 
(208) 88S.6431 

Home 
P.O. Box 15 
Viola, Idaho 83872-0015 
Phone: (208)875-0147 
Fax, Voicenuul: (208)875-
2372 

EDUCATION 

Fb.D. in Agricultural Engiiieeriiig 
University of Idaho 

L Moscow, Idaho - May 1992 

tration: Aqueous (Geochemistry of Ground Water in Mine Wastes 
Minor Concentrations: Hydrogeology, Natural Resource Law 

M.S. in Civil and Environmental Engineering 
Cornell UniversiQr 

Ithaca, NY - August 1983 
Concentration: Hydrology 

Minor Concentration: Agricultural Engineering 

B.S. in Kigineering 
Swarthmore CoU^e 

Swaithmore, PA - June 1981 
Concentration: Civil Engineering 

WORK RVPKRTKNCE 

Research Scientist, 5/96-present 
Idaho Water Resburces Research Institute 
University of Idijho, Moscow, ID 

Conducts 
transport^ 
risk assessmoits 
rcmediatibns. 

research on hydrologic aspects of mine waste management, metal dissolution and 
mine reclamation, and mine closure. Reviews data, reclamation scenarios and 

Advises govemmoit land managers on policy matters for site 
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CONSUI TING HXPERIENCE 

Qyil Engineer* kydrologist 2/96-mesent 
EnviroS^rch Inteiriational, Boise, u> 

Critically reviewed environmental impact docummts yteyaxed by an intemational miniag 
company ui siqipoit of thdr expanded mining operations abroad. Researhed mining and 
milling archives to trace arsenic in metallurgical waste breams fhmi the 1920's, in support 
of litigation. 

Prqiect Manage!', Hydrologist, 5/88-5/89 
WilUams and Associates, Inc., Moscow, ID 

(Compiled a spatial relational database of ground water quality data at uranium mill sites 
for the U.S. Nudear R^ulatory Commission to facilitate data access aiui interpretation. 

Independent Caitograpfaer, July-August, 1978 
Conservation (Conunission, Town of Bethel, CT 

Prepared a w^lands m ^ for the town of Bethd, CT using USGS quadrangle maps, and 
presented it to the public at a Craservation Commission Meeting. 

PUBLICATIONS 

1. Cooke, B. A. 1983. Experimoital Determination of Unsaturated Flow Parameters and 
Ilteir Spatial Vai^ility. Master's Thesis, Cornell University, 169 pp. 

2. Williams, B.C., R.H. Lambeth and B.M. Stewart. 1989. Determining Heavy Metal 
Leaching and Xdoisport from Abandoned Mine Wastes. Transactions, Preprint #89-25, Soc. for 
Min., Metall., aiid Explor. Annual Meeting, Las Vegas, NV, Feb. 1989. 

3. Stewan, B.M., R.H. Lambeth and B.C. Williams. 1990. Effects of Pyritic Tailings 
in an Abandtmedl Impoundment on Downgradient Water Quality in Mining and Mineral 
Processing Wast^, Ed. Fiona M. Doyle, Soc. for Min., Metall., and Explor., pp. 133-142. 

4. Lambeth, R.H. and B.C. Williams. 1990. Linking ffiok^ical and Hydrogeochemical 
Mechanisms of l a m e n t Leaching tn Biological Remediation of CXnitaminated Sediments, with 
Spedal Emphasi^ on the Great Lakes, Eds. CT . Jaivert and J.R Rqgers. EPA/600/9-91/001, 
pp. 166-171. I 

5. Lambeth, R.H., B.M Stewart and B.C. Williams. 1991. An Investigation of 
Hydrogeochetnidal Mechanisms in an Abandoned Sulfide Tailings Impoundment and Underlyiilg 
Aquifer tn Pnxndings, 2*̂  Intemational Conference on the Abatement of Acidic Drainage, Tome 
[volumel 3, pp. 43-59. 

6. Williams, B.C. 1991. Statistical and (jeochemical Analyses of Vadose and Saturated 
Sulfidic Mine Waste TaiUngs in Proceedings, 4*̂  Intemational Nfine Water Assoc. 

Ljubljaio, Slovenia, v. 2, pp. 305-316. 
Pore Waters in 
Congress, 
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7. Williams, B.C. 1992. Multivariate Statistical Analysis of Vadose and Saturated Zoat 
Pore Waters of ^ulfidic Mine Waste Tailings, in Emerging Process Technologies for a Qeaner 
&ivironment, Eq. S. CHiander, Soc. for Min., Metall., and Explor., Chap. 10, pp. 63-70. 'T. 8. Wi l l i es , B.C. 1992. C!omparison of Multivariate Statistics and the (jeochemical 
Code WATE(^B for Water (Quality Interpretation in Acidic Tailings. Ph.D. Dissertation, Univ. 
of Idaho, 164 ppl 

9. Stewak, B.M., R.H. Lambeth and B.C. )^^lliams. 1993. Factors Controlling the 
Rdeaae and Attenuation of Contaminants in a Sulfidic Tailings Inmoundment in The CSudlenge of 
Int^rating Diveajse Perq)ectives in Reclamation, Proceedings, IGr National Meeting of Amer. 
Soc. of Surface ofiiung and Reclamation, Spokane, WA, May 1993, v. I, pp. 218-235. 

10. Williams, B.C. and J.A. Riley. 1993. Midnite Uranium Mine - Hydrologic Research 
and CHiaracterizakon in The Challenge of Int^rating Diverse Perspectives in Reclamation, 
Proceedings, l(fi National Meeting of Amer. Soc. of Surface Mining and Reclamation, Spokane, 
WA, May 1993, v. H, pp. 455-466. 

11. Stewart B.M., B.C. Williams, and R.H. Lambeth. 1995. Investigation of Add 
Production, Leadiing, and Transport of Dissolved Metals at an Abandoned Sulfide Tailings 
Impoundmrat: Mtniitoring and I^ysical Properties. US Bureau of Mines RI 9577. 82 pp. 

12. Willijams, B.C. and J.A. Riley. 1996. HydrauUc Characterization of Midnite Mine, 
Wellpinit, WA: jSummary of 1994 Field Season.. US Bureau of Mines RI 9606. 33 pp. 

13. W i l l i s , B.C., J.A. Riley, J.R. Montgomery, and J.A. Robinson. 1996. 
Hydrologic and (Seophysical Studies at Midnite Mine, Wellpinit, WA: Summary of 1995 Field 
Season. US Bur^u of Mines RI 9607. 34 pp. 

^B<miArTS AND PRESENTATIONS 
i 

1. Fd>. i989 - Presented "Determining Heavy Metal Leadiing and Transport from 
Abandoned Mind Wastes" (see Publications, above) at Soc. for Min., Metall., and Explor. 
Annual Meeting,! Las Vegas, NV. 

2. Mar. 1989 - Presented "Heavy Metal Leaching and Transport from Abandoned Mine 
Wastes" at Hydrblogy Seminar, Univ. of Idaho. 

3. Nov. 1989 - Ptesented "(Txidatton of Pyrite in the Unsaturated and Saturated Zones of 
Coppo'/Gold Nfifie Tailings", at Agricultural Engineering Seminar, Univ. of Idaho. 

4. Sq>tri991 - Presoitol "Statistical and (jeochemical Analyses of Vadose and Saturated 
Pote Waters in Sulfidic Mine Waste Tailings" (see Publicatimis, above) at 4*̂  Intemational Mine 
Water Assoc. Congress, Ljubljana, Slovenia. 

5. Feb. 1992 - Presented "Multivariate Statistical Analysis of Vadose and Saturated Zoat 
Pore Waters of Slulfidic Mine Waste Tailings" (see Publications, above) at Soc. for hfin., Metall., 
and EKg\or. Annual Meeting, Phoenix, AZ. 
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6. May 1993 - Presented "Midnite Uranium Mine - Hydrologic Research and 
(Characterization'̂  (see Publications, above) atlO* National Meeting of Amer. Soc. Of Surface 
Mining and RecL mation, Spokane, WA. 

7. Dec. 1993 - Presmted "Comparison of EPA's Toxicity Characteristic Leaching 
Procedure to Field Data" at Northwest Mining Assoc. Annual Meeting, Spokane, WA. 

8. Mar. 1995 - Presoited "Hydrologic Testing at the Midnite Nfine" at Soc. Min. and 
Metallurg. Eng. Annual Meeting, Denver, CO. 

9. Apr. 1995 - Presented "Hydrologic Testing at the Midnite Mine" at Hydrology 
Seminar, Univ. of Idaho. 

10. Dec. 
at the Midnite Mine" at Nordiwest Mining Assoc. Annual Meeting, Spokane, WA. 

Co-organizer anc 

1995 - Presented "(3eq)hysical Method for Tracing Groundwato* Contamination 

SHORTCOURSE 

instructor of "Implications of Aqueous (jeochemistry in Mine Reclamation" 2-
day shortcourse, JMay 1993, tau^t in conjunction with the 10^ National Meeting ofthe Amer. 
Soc. of Surface 1 lining and Reclamatimi, Spokane, WA. 

May 1989-Symx>: 
Waste Management 

May 1993 
tailmgs 
Spokane, WA. 

JOURNAL REVmWER/EDITQR 

isium O m r for "Hydrogeologic and Hydrogeochemical Investigations for 
, Geo]. Soc. of Amer., Rocky Mountain Section, Spokane, WA. 

Technically reviewed papers on hydrology and geochemistiy of waste rock and 
reclanntnni for 10^ Aimual Meeting, Amer. Soc. of Surfoce Mm. and Reclamation, 

Also served on Conference Organizing Committee. 

COMMUNITY OUTREACH 

Mar. 1990 - Presented a workshop entitled "Cleaning up Groundwater Pollution" u> three earth 
science classes all SaUc Middle School, Spokane WA. 

Nov. 1990 - Pre^ted a workshop entitled "The Mining Cycle/Keeping (Groundwater dean" to 
an earth sdence blass at Public School ^ 1 , Brooklyn, NY. 

Nov. 1992 - F r e t t e d a dinner talk entitled "Mining and the Environment" to the Lions Qub, 
Spokane, WA. 

Nov. 1994 and Oct. 1993 - Participated in "Women in Engineering Panel Discussion" organized 
by Univ. of Idahb, Col l ie of Engineering. 

Dec. 1994 and t e c . 1993 - Coordinated the Nat. Soc. of Prof. Eng. (NSPE) North Idaho 
Chqiter's review of scholarship applications for high schod students. 
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PONORS AND AWARDS 

Elon Huntington Hooker Fellowship in Hydraulics, 1982 (Cornell University). 
U.S. Bureau bf Mines Research Team Innovation of the Year Award, 1990, in groundwater 
oontaminatioiii control technology. 
Gamma Signja Ddta induction. Honor Society of Agriculture, 1990 (Univ. of Idaho). 
U.S. Bureaupf Mines Performance Awards, 1991,1992, 1993, 1994, 1995. 
U.S. Bureau 9f Mines Special Service Team Awards, 1992, 1993. 

CERTIFICATION 

&igineer-in-Training, State of PA 
Professional Engineer, State of WA 

PHOFESSIONAL AFFILIATIONS 

Member - National Society of Professional Engineers (NSPE) 
M^nber - American Society of Surface Mining and Reclamation (ASSMR) 
Member - Sobiety for Mining, Metallurgy and Exploration (SME) 
Member - Nbrtiiwest Mining Association (NWMA) 
Past Memberl- American Geophysical Union (AGU) 

TOTftL P.21 



WESTERN ENVIRONMENTAL LAW CENTER 
Grove Burnett 
P.O. Box 1507 
Taos, New Mexico 87571 
(505)751-1776 
(505) 751-1775 Fax 

Attorneys for Plaintiffs 

UNITED STATES DISTRICT COURT 

DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corporation, ) 
and NEW MEXICO CITIZENS FOR CLEAN AIR ^ ) 
AND WATER, a nonprofit corporation, ) 

vs. 

MOLYCORP. 

Plaintiffs, ) 

INC. ) 

Defendant. ) 

PLAINTIFFS 
RULE 26 (a) (2) (B) 
EXPERT REPORT OF 
RICHARD K. KELSEY. 
P.E. : 

I, Richard K. Kelsey, Senior Vice-President, EnviroSearch Intemational provide the 
following report as required by Fed. R. Civ. Pro. 26 (a) (2) (B) and the Court's March 
17,1997 disclosures. 

A. SUMMARY OF QUALIFICATIONS 

Qualifications of Witness 

Senior Vice President and Director of Hydrogeology and Remediation 
Services for EnviroSearch Intemational. 
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Registered Professional Engineer with thirteen years of professional 
environmental consulting experience In hydrology, hydrogeology, and 
environmental engineering at mining and industrially Impacted sites. 

B.S. and M.S. in Agricultural Engineering with emphasis in surface water and 
groundwater hydrology. ' ^̂ Îv̂ -̂ ^V -̂̂ Cî h;̂ ^̂  

Lists of Publications within past ten yrs. 

None 

Compensation . • . . -.... .;i:>iv^^^a^fc?ii5vip^n'V:-^^ 

Hourly Rate is 100 $/hr 

Cases witness has testified in past 4 years. ;>Â . 

None 

B. SUMMARY OF OPINIONS i:^f^^ ^ i g ^ g ' i p ^ ^ ' ' 

A direct hydraulic connection exists betweeiphgjVU)|y<^^ piles arid 
the Red River. The Red River is a gaining istreamwhichjci^^^ entire Red 
River watershed. The portion of the watershecl 'drarnage'lhat contains the mine • 
site is bounded by the Cabresto Creek drainage divide, to the north and the Red 
River to the south (Exhibit 1). Surface water ihfiltration^Uirough the waste rock 
piles produces shallow groundwater rechar-ge*'\^iichjs^^^ into 
the Red River with some infiltration captured by^the^OTnle'̂ ^^ the 
mine. Groundwater discharge into the Red^Rjyer pccurs^^Wirou shallow 
bedrock and alluvial aquifers by observed seeps^'and spriripsrincluding Portal 
springs. Cabin springs, Capulin springs and ̂ ^ptherjpnng^ to the 
Molycorp mine. Groundwater captured by the'((jeep''unidergro mine operation 
is discharged at the mill and piped to the"tai]|^nginmpo^^^ 
depression created by the undergrdundTnln^eWa^Rjhgsf^^^ 
the groundwater from the shallow alluvfal'aqiilfei^iidpi^^^ River br'̂  
the shallow bedrock aquifer underiying the v^aite rocfc'pHis. iMost, If riot all, of 
the surface water infiltration through the waste rock adjacent tojhe nver (Sugar 
Shack South, Middle and Sulphur Spririg) isdisdia^rged'tiirougfrthe alluvial and 
shallow bedrock aquifers into the Red RiverZ^j -^ ; 

. • r t : i : - . . . - • ' - • • : , 



Local hydrologic conditions are present which enhance the connection between 
infiltration and leachate moving through the waste rock piles and the 
groundwater system which discharges into the Red River. The surface of the 
waste rock piles are located In a groundwater recharge zone \A^ereas the 
springs and seeps along the Red River adjacent to the Molycorp mine site are 
located in a groundwater discharge zone. Several geologic and geohydrologic 
professionals have examined the groundwater system beneath the mine site. 
The prevailing aquifer conditions within the mine area are sufficiently understood 
to establish the basis for the hydrologic connection between the waste rock piles 
and the Red River. --'• '^^:-U;;i^ v'"^^ 

• • -J: . o . ' > ' < ; • J - i*-- -"? ' \ t > . / . • - ' • \ . ; « . - „ . : r - ~ ' i - , , » 

. J-.'- •"!" '<•••• / ' . / ' . ' r i * ' : . . i / v . r ' . J - " ' ; ^ - - ' • . • ' . ' ' . ' , 

2. Local geologic conditions are present which enhance" the connection between 
infiltration and leachate moving through .the 'waste rock piles and the 
groundwater system which discharges into the Red River. i;Geologic conditions 
beneath the Molycorp mine have been extensively studied. , | ^he prevailing 
geologic conditions that create preferential flow pathways for'groundwater 
movement from the waste rock piles'to the ̂ Red River [are suifficiently well 
understood to constitute the basis for the hydraulic'connection between the 
waste rock piles and the Red River.. ^^'v^^'rr*^/'^'S^ - - ,: .̂ • 

, • / • t . : , i i ^ ' : : - : . i d : - : ' . ^ ^ ^ ^ •.. . . ... • . ' 

3. The Molycorp mine has altered the natural local surface water and groundwater 
hydrology and water quality in the vicinity of the mine."-Surface water infiltration 
and groundwater recharge have increased due to the placement of the waste 
rock piles in the watershed and tributary valleys of the Red River. .Operations of 
the Molycorp mine have impacted the'presence'arid" behavior .of. seeps and 
springs along the Red River adjacent to the*miriei'sita"^Ther Molycorp mine has 
had a significant impact on the 

BASIS FOR OPINIONS »----->^-^'-*; 
^ s ^ 

• ' ' • , . ' • . . . . ; ' : • • * ; , . . • .» ^ ' • , - > ' ' ' • . ^ ; - ' - ^ r - ' . - . * T V " ^ ' V ' » - ' K 7 - V - - . ' - - » - -•- '•• ' • . • 

' . ^ - • • • • . ' . -• . ".-l- ' ^ • - ' - V - v , - . • • v * i - ' . * ' - * . ^ ' : ' ' • ^ • ' ^ •• ' C " • - • 
.- . . « . . - - ; , - . • , . , , - • • 3 .- i . - ' .^ J , , - . , s \ v . ^ ' ; • > , V - >;- - > 

• . ' • • > . • • ; • • ; • " ' • • ^ ' " : • - ' - * ' ' " ' . ' « i t ' > ' • - ' v . - • • • • 

This Summary of Opinions relies in part upon specific documents available through 
Molycorp and the public record; these documents are identified arid cited in this Basis 
for Opinion. . :\y.-i>s '̂̂ -̂ '-'-"'--̂ B r̂i-ir.;i'Mî ^ -̂̂ ^ 

. . \ •:^.:;^'^:y: ^ r T ^ i ' ^ ' ^ ^ ' : ^ Q ^ S ^ i : . V ^ i . t - • ' • • • • • 

1. A direct hydraulic connection exists between the Molycorp waste rock piles and 
the Red River. Numerous investigators have demonstrated that the Red River is 
a gaining stream which drains the entire Red River watershed (1013 pB-5; 1021 
p4; 1017 plO; 1012 p i , p2; and 1040 p230). .The portion of the watershed 
drainage containing the mine site is bounded by the Cabresto Creek drainage 
divide to the north and the Red River to the south (Exhibit 1; 1046, 1047). The 
waste rock piles are constructed immediately adjacent to the alluvial aquifer; 
they lie directly over the exposed bedrock (1013 Figure 5). Surface water 
infiltrates through the waste rock piles and produces shallow groundwater 



recharge which is discharged primarily into the Red River; some infiltration may 
be captured by the cone of depression created by dewatering of the mine. 
Groundwater discharge into the Red River occurs through the shallow bedrock 
and alluvial aquifers via observed seeps and springs. These seeps and springs 
include Portal springs. Cabin springs, Capulin springs, and other springs 
adjacent to the Molycorp mine (1013 p5-6; pB-3, 1021 pi 6). Groundwater 
captured by the cone of depression created by dewatering the deep 
underground mine is discharged at the mill and piped to the tailings 
impoundment. Due to perching groundwater conditions near the surface, 
hydrologic boundaries within the drainages in the mine area, and low 
permeability bedrock in the vicinity of the underground mine, the cone of 
depression created by the underground mine workings does not capture a 
significant portion of the groundwater flowing through the shallow alluvial aquifer 
adjacent to the Red River or the shallow bedrock aquifer underiying the waste 
rock piles (1013 p6, pi 2). Most, if not all, of the surface water infiltration through 
the waste rock piles adjacent to the river is discharged through the alluvial and 
shallow bedrock aquifer into the Red River. 

Local hydrologic conditions are present which enhance the hydraulic connection 
between infiltrating water, the leachate moving through the waste rock piles and 
the groundwater which discharges into the Red River. The surfaces of the waste 
rock piles are located in groundwater recharge zones whereas the springs and 
seeps along the Red River adjacent to the Molycorp mine site are located in 
groundwater discharge zones (1012 p21; 1013 pB3; 1017 plO; 1021 p4). The 
primary aquifer systems within the mine area are sufficiently well understood so 
as to establish the basis for the hydraulic connection between the waste rock 
piles and the Red River. 

This opinion Is based upon inspection of the mine site; review of numerous scientific 
reports prepared by Molycorp's consultants; review of published geologic and 
hydrologic reports from several state agencies; examination of water levels measured 
in the Red River and measured in groundwater monitoring wells; examination of pre-
mine and post mine topographic maps; study of current configuration of the waste rock 
piles; depositions obtained from mine management personnel; interviews with multiple 
state employees familiar with the site; and on experience encountered with similar 
hydrologic conditions at other mine operations. The scientific reports from Molycorp's 
geohydrologic consultants and state agencies generally are consistent in describing 
the hydraulic connection between the waste rock dumps and the Red River. The 
scientific reports from Molycorp's geohydrologic consultants and state agencies 
consistently describe the waste rock piles as sources of inflow to the groundwater 
system. The reports also describe the seeps and springs adjacent to the mine as 
sources of discharge to the river (1012 pi 1-12, p21; 1013 p5; 1017 plO; pi 7-18; 1021 
pi6, p33). This hydraulic connection is consistent with conditions expected in this type 
of geographic, hydrologic and geologic setting. Examination of all factors and 
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information indicate a preponderance of evidence that a direct hydraulic connection 
exists between the waste rock piles and the Red River. Furthemiore, no tangible 
evidence based on sound fundamental principles of hydrology and hydrogeology has 
been identified which can refute the hydraulic connection between the waste rock piles 
and the Red River. 

The USGS topographic maps indicate that the Molycorp mine is contained within the 
Red River watershed boundary (1046,1047, Exhibit 1), The orientation of the pre-mine 
topographic surface within the entire mine area is downhill towards the Red River and 
its tributaries (Exhibit 2). A number of seepage studies and hydrologic reports, 
including those performed and prepared by mine consultants and state and federal 
govemment agencies, demonstrate that the Red River is a gaining stream in the vicinity 
of the Molycorp mine area (1013 pB-5; 1021 p 4; 1017 plO). The Molycorp mine 
manager also has Indicated that the Red River drains the entire watershed (1040 
p230). The New Mexico Environment Department Surface Water Quality Bureau has 
indicated that "as a gaining stream, the Red River is recharged throughout the length of 
its main stem by groundwater, as documented by the US Geological Survey and the 
NM State Engineers Office." (1021 p4). . V '••'" ; f .. 

inf low to the watershed includes surface water infiltration (groundwater recharge) which 
is der ived f rom precipitation on the slopes of the watershed and waste rock pi les that 
neither evaporates nor is consumed by vegetat ion. Surface water runoff f rom the 
watershed and mine area into the Red River essential ly is el iminated through storm 
water management practices employed by the mine (1012 p4, p20; 1034). Local 
surface water runoff within the watershed and on top of the waste rock pi les Infiltrates 
and recharges the underlying groundwater system. Outf low from the watershed 
includes groundwater captured by the cone of depression created by dewater ing the 
mine operat ion. Groundwater not captured by mine operat ions discharges to the Red 
River through seeps and springs in the alluvial and bedrock aquifers. The Red River 
drains the entire watershed. A vert ical upward hydraul ic gradient is observed in 
monitor ing wel ls adjacent to the Red River which, a long with the observation of seeps 
and spr ings, indicates the area adjacent to the river is a groundwater discharge zone. 

Numerous investigators, including Molycorp's geohydrologic consultants and technical 
staff f rom mult iple state agencies describe two principal, and interconnected, 
groundwater systems in the mine area. These two aquifers are descr ibed as a shal low 
f ractured bedrock aquifer and an overly ing aquifer within the al luvium and valley-fi l l of 
the Red River and tributary drainages (1012 pi 7-18, p21; 1013 p5, p6; 1017 plO; 1021 
p 67). The natural gradient in the alluvial aquifer slopes towards the Red River (1013 
p5). The alluvial aquifer is recognized by Molycorp's' geohydrologic consultants and 
scientists from various state agencies as a transmissive hydraulic unit between the 
waste rock piles and the Red River (1013 pB3; 1017 plO). Molycorp's geohydrologic 
consultants have indicated "the primary hydrologic linkage between up-gradient 
sources and the river is the fan delta deposits at the mouths of tributary canyons at 
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Capulin Canyon and Sugar Shack South' (1013 p5). The alluvial aquifer is underiain 
by bedrock which limits vertical flow except in areas where fractures and faults create 
hydraulic preferential flow paths to the Red River. The majority of the waste rock piles 
are underlain by the shallow bedrock aquifer. Lower permeability bedrock is located at 
depth and acts as a hydrogeologic basement and a regional aquitard that limits deep 
circulation of groundwater (1013 pB7). ' '.^:C''''!^''^^^^^Mf•:y\'•• 
The underground mine extends into the deeper lower permeability bedrock. The cone 
of depression created by dewatering the underground rriine'workings does not extend 
across the entire mine site; the cone drains the area adjacent to the underground mine 
within the deep bedrock (1013 p6, pB7). The steep gradjent. believed to exist within the 
mines' cone of depression infers that the deep bedrock^xhlbits low permeability. The 
cone of depression does not collect a significant' portion jof the groundwater in the 
shallow aquifers which lie between the waste rock piles and the' Red River (1013 pB7). 
The shortest path of least resistance for surfaca^^waterijnfiltrationthrou the waste 
rock piles adjacent to the river is through the shallow allUviar and bedrpck aquifers into 
the Red River. Several groundwater monltoring'wells Iri theTarea of the mine (MMW-2, 
MMW-3, MMW-7, MMW-8 and MMW-10) exhibit .water^adjac^nt levels; levels 
in the Red River; therefore they are not significaritly^rrnpacted by the cone of 
depression draining the mine. Groundwater in ['the''''shallow alluvial and bedrock 
aquifers that is not captured by the cone of depressioh discharges to the Red River. 

2. Local geologic conditions are present which ejnhance the hydraulic connection 
between infiltration and leachate rnovfng "through* yie*,wa^^ piles and the 
groundwater system which discharges fnto'the Recl'̂ 'Bive'rXGeologic conditions 
beneath the Molycorp mine have been studied ^extensively by numerous 
geologic professionals including mine geologists,g5»n&^^^ geohydrologists 
working for Molycorp and geologists working for̂ JUie'̂ lState New Mexico 
Environmental Division (1012, 1013, l d l 7 , . > i p 2 | ) . ^ ^ geologic 
conditions that create preferential flowpaths for grbunchwater flow from the waste 
rock piles to the Red River are understood.sufflciently'w^ the basis 
for the hydraulic connection between the waste "rockplTes and the Red River. 

• • ^ • : ^ : ^ ' ^ ^ ^ ^ m ^ ^ m 0 m ^ r ^ ^ ' ^ ^ : : • • • - - - • 
This opinion is based upon a review of scientific hydrogeo[ogic reports prepared by 
Molycorp's consultants; detailed examination of geologic maps prepared by Molycorp 
geologists; examination of geologic maps prepared by consulting geohydrologists; and 
upon review of published geologic and hydrologic reports frorh multiple state agencies. 
The scientific reports from Molycorp's' consultants and istate agencies and geologic 
maps prepared by Molycorp consistently describe the geologic features that create 
preferential pathways for groundwater flow between the waste rock piles and the Red 



that known geologic features are present which create preferential flow paths for 
leachate migration and for groundwater flow between the waste rock piles and the Red 
River. ',^-'U'-••'-"^'yi'^'ri^^^^ v. 

In many areas, the fractured bedrock creates perched groundwater conditions which . 
discharges into the Red River (1013 p6). The volcanic and sedimentary rock units, 
which underiie the alluvium and also are exposed at the pre-mine surface, are fractured 
and faulted north of the river (1013 Figure 3, p5,.B1; .1037, :1038). >The underiying 
shallow volcanic bedrock is a structurally controlled transrriisslye aquifer that exhibits '' j 
highly variable hydraulic conductivity depending on the^fr;acture orientation, fracture ;, 
spacing, and the openness of the fracture spacing, below the water table (1013 pB-2). '.. 
The fractures and faults in the shallow bedrock aquifertha^la^^ flow ;; :. 
paths to the Red River have been extensively rriapped by Molycorp's consultants and . •: • 
mine geologists as well as technical professionals:.frorn'statVagencies-'^^^^ fractured "J:;;, 
and faulted shallow bedrock aquifer exhilsits^fprefereritialifiow paths'that^i^^ :..•..-
groundwater from the waste rock piles to the Red "River. jGjeologicm '.'•-
Molycorp's geologists identify faults immediately beneath the'M South Sugar ;,;, / 
Shack waste rock dumps which extend directly to^^fcabinjpmg's "(103^ -Molycorp's , ;.. 
consultants indicate that "Questa (Molycorp) geologist's'mapped northeast-southwest ?\ 
and east-west trending Tertiary dike swarms that intersect In the aro^ Cabin 
springs. The northeast-southwest swarm underiies the "existing Middle and Sugar 
Shack South waste rock disposal areas. The presence .of the dikes may be indicative 
of structurally controlled zones that hydraulically c»nnectjhe Jouridation of Mijdd̂  and 
Sugar Shack waste rock disposal areas, and the hydrathermaT scars that underiie the 
waste rock disposal areas to the Cabin springs'* (101 Zpi3).^ev^^^^ rnap'ped '^yy-. 
structural features are shown on Exhibit t in reratibW fo* the^vaste 1-bck biles/̂ ^̂ *̂ T^ ; 
deeper metamorphic and Intrusive rocks fbrrn^.a.^hydrogeologic . M 
constitutes a regional aquitard that exhibits lbw*̂ hydraulic*cx]iijiuc^^^ thereby llrniting >.,.'. 
deep circulation of ground water (1013 pB-1).'Sri additiorir^ro'uridwater recbveiv from ,:. 
the underground mine workings (located within the ̂ deeper jow permeability bedrock) is ; -
not sufficient to significantly affect the shallow fractured bebrockarici alluvial aquifers. 

The Molycorp mine has altered the naturail local surface vyater and groundwater 
hydrology and water quality in the vicinity'of the^mlhet^Su infiltration 
and groundwater recharge have increased due ib the placernent of the waste 
rock piles in the watershed and tributary valleys of the Red River. Operations of 
the Molycorp mine have impacted the presence^and behavior of seeps and 
springs along the Red River adjacent to the mine site.].'J"he Molycorp mine has 
had a significant impact on the water quality observed in the Red River. 

. i . - V . " " - , - ' i •' '-«- . . . i . ' ^ A-> -

" "-'iT"*-

This opinion is based upon review of surface water and groundwater scientific reports 
prepared by state and federal agencies, correlation of reported observations within the 
Red River to changes in operational procedures within the mine, examination of the 



characteristics and configuration of the surface of the waste rock piles, expected and 
predictable responses In surface water Infiltration due to the presence of the waste rock 
piles, and information obtained during deposition of the Molycorp mine manager. 
Examination of all factors and information indicates a preponderance of evidence that 
the Molycorp mine has impacted and altered the hydrology and the water quality of the 
Red River. 
The presence of the mine and the configuration of the waste rock piles in some areas 
have increased surface water infiltration and groundwater recharge. Less 
evapbtranspiration occurs from the bare rock surface of the waste rock piles than from 
the natural vegetative cover. The rubbly and uneven surface of the waste rock is more 
permeable than the surface of the natural collovium. Less runoff from the watershed 
occurs because the waste rock piles capture stormwater. More groundwater recharge 
occurs because more surface water infiltrates under the existing configuration of the 
mine surface than through the natural pre-mine drainage configuration. 

Discharge of groundwater from the perched alluvial and fractured shallow bedrock 
aquifers through the seeps and springs adjacent to the Red River has increased due to 
the Increase in groundwater recharge. The State of New Mexico Environmental 
Department/Surface Water Division documents "increased groundwater flow and 
discharge in the seeps and springs have been observed since the waste piles were 
placed in the mine. Analysis of data from USGS groundwater seepage investigations in 
1965 and 1988 Indicates that there was a significant (149%) increase in seepage rates 
(groundwater accretion) to the middle reach of the Red River near Molycorp in 1988 as 
compared to 1965. The Molycorp open pit mine was begun in 1965; by the time of the 
1988 seepage Investigation the pit had been in place for more than twenty years. The 
pit and associated waste-rock dumps enhance groundwater recharge and may be 
responsible for the documented increase in seepage rates, and changes in water 
quality." (1021 p67). This reported increase in seepage rates probably is an accurate 
interpretation given the increase in groundwater recharge and the presence of perched 
conditions beneath the waste rock piles. 

Reported reductions in flow rates from the springs at Capulin Canyon adjacent to the 
Molycorp mine along the Red River probably have been due to interception of shallow 
groundwater below the waste rock piles in upper Capulin Canyon. According to 
Molycorp mine management, collection of shallow groundwater through the Capulin 
Canyon Interception system reduced spring flows from Capulin springs adjacent to the 
Red River (1040 p213, p216). This observed reduction demonstrates the direct 
hydraulic connection between the waste rock piles and seepage observed at the river. 
Due to the collection at the interception system, less flow would occur through the 
shallow alluvial aquifer, however, deeper groundwater flow within the bedrock aquifer 
would not be significantly affected. 

Based on the proximity of the Moly Tunnel outfall to the Portal springs and the Red 
Riven and the sequence of events leading up to the emergence of the Portal spring, 
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evidence suggests that plugging of the Moly Tunnel In 1992 caused the subsequent 
emergence of Portal spring Immediately downgradient along the Red River. Gravity 
drainage of groundwater out of the Moly Tunnel occurred prior to 1992. A bulkhead 
was placed in the Moly Tunnel in 1992 in order to stop discharge from the underground 
mine if the underground mine dewatering system failed. Placement of the bulkhead 
within the tunnel stopped the drainage out of the tunnel. Portal spring was observed 
for the first time in 1994 (1021 p43; 1040 p208). Water which formeriy drained out of 
the tunnel probably flows through the fractured bedrock Into alluvial aquifer and 
discharges at Portal spring which is immediately downgradient from the Moly tunnel 
bulkhead. Portal spring is outside the cone of influence associated with dewatering the 
old underground mine. 

The State of New Mexico Environmental Division Indicates that "The Red River 
watershed is one of the most severely impacted perennial stream system In regard to 
metal loading in New Mexico' (1021 pi 7). They further Indicate that "Molycorp Mine is 
by far the most significant" of all the sources of contamination potentially Impacting the 
Red River. Molycorp is by far the largest Industrial operation within the Red River 
watershed. No mine in the Red River district produced more than a few hundred tons 
of ore, except the Memphis Mine on Bitter Creek, which produced 3500 tons of ore 
(1004 p376). Most of the activity in the district was development and exploration work. 
Molycorp produced over 328,000,000 tons of waste rock. Prior to open pit operations, 
the Red River was documented as a high quality stream. The presence of 
hydrothermal scars for thousands of years prior to the open pit operation apparently 
had little effect on the river, other than tum it red occasionally with sediment. 
Numerous water quality studies by state and federal agencies have documented 
significant deterioration of the Red River between 1966 and 1992, after the open pit 
began operation In 1965 (1017 p23, p24-25; 1021 p43-47). Summaries of these 
studies describe the condition of the Red River through time as follows: Water quality 
studies perfonned by the USDHEW in 1966 documented "the Red River as an 
"exceptional" high quality surface water resource". In November 1971. the United 
States Environmental Protection Agency concluded "the chemical quality of the Red 
River water remains very good... biological conditions In the river are 
good...and...occasional breaks in the [tailings] line are causing some degradation in 
stream quality and biota. During this same period of the late 1960's and eariy 1970's, 
however, the New Mexico Department of Game and Fish discovered in the course of 
routine population studies that fish were conspicuously absent in the middle reach of 
Red River where thriving populations had once existed. In 1982 the U.S. EPA 
conducted a "Site Specific Water Quality Assessment" of the Red River and found the 
stream to be substantially impaired from metal loading. The 1992 305(b) report listed 
an Increased concentration in Red River in the vicinity of Molycorp Mine of several 
metals including Cd, Cu, Pb, Ag, and Zn. (1021 p7). The New Mexico Environmental 
Division further states that "during the surface water investigation performed by the 
State of New Mexico, water from groundwater seeps was observed emerging and 
entering Red River approximately one and a half miles below (southwest) Molycorp 



( 

mine. Along this same stretch of the Red River, manganese concentrations were 
greater than three times the concentrations detected upstream (NMED, Feb. 28, 1994, 
Table 6; Smolka and Tague, 1989). Fish census data of 1960 indicate that 
approximately 572 fish per mile were established in the river. The 1988 fish census 
found no fish in this same reach (NMDGF, November 29, 1988)." (1021, p9) 

The preponderance of data suggest that the Molycorp mine has had a severely 
detrimental effect of the water quality of the Red River.. y:]:yy^^:'ry:^.:^yr. -• 
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DOCUMENT 
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1004 

1012 

1013 

1017 

1021 

1034 

1036 

1037 
1038 

1040 
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1990 

4/13/95 . 

4/21/95 -

10/20/95 

3/96 

12/16/96 

undated 

undated 
undated 
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DESCRIPTION 

"Geology of the Red River District, Taos County, 
New Mexico" by Thomas T. Roberts. Gary A. 
Parkinson & Virginia T,.McLemore in the New -
Mexico Geological Society Guidebook, 41 ** Field 
Conference, Southern Sangre de Cristo Mountains, 
New Mexico, 1990 v:1H^̂ =.j,̂ ;̂ •̂ vo;̂ ,̂.;̂  : • . . : • 
Questa Molybdenum Mine Geochemical - . ; . , . 
Assessment. ^.Prepared by Steffen Robertson and • 
Kirsten (U.S.) Inc. for Molycbrplnc. ^ ;̂' ^M-;- • r 
Progress Report^on the Geology, Hydrogeology. .-
and Water Quality of the Mine Area Molycorp " ; : 
Facility. Taos County,'New Mexfco. Prepared by " • 
South Pass Resour'ces.'Inc./SPRl for Molycorp. . -
Inc., Questa Division ' . ' l^ -p i^^^y^^ ' - - -
Expanded Site Inspection Report on Molycorp Inc., 
Questa Division, Taos County. New Mexico. • - ] 
Prepared by Stuart Kerit, NewJMexico Environment 
Department. Groundwater Protection and ; "". \ 
Remediation BurejaurSupe'rfund P r o g r a m ' • * . ' 
Red River Groundwater Investigation, Final Report 
submitted to USEPA,'Regfbnyi,Marc^ 1996by .;. 
Dennis Slifer, New MexixxTEnvironment ^̂ '̂ ^̂ ^̂ ^ 
Department Surface Water Quality Bureau ' • 
Letter from Geyza 1. Orinczi, Environmental - 1 
Manager, Molycorp, inc.,' Ques'ta Division to Mr. . '\ 
Richard E. Powell, NewMexicb Environment 
Department Surface Water Qualijty Bureau re: 
Compliance Evaluation Inspectibri Report, V 
Molycorp, InCNPDES PerrTTitSNMROOAOSg, ' • 
November 18. 1996 • i ^ ; ^ : ^ ' " - ^ ^ ^ ^ - '̂  •• • 
Geology of the Questa Mining District: Volcanic. 
Plutonic, Tectonic and Hydrothermal History by Jeff 
Meyer, Dept. of Geological Sciences. Univ. of Calif 
at Santa Barbara, Robert Leoriardson. Chief 
Geologist, Union/Molycorp '- •'"-
Plate 2 Geologic Map of the Questa Mine Area 1 
Plate 1 Geologic Map and Cross Sections of the 
Questa Mining District 
David Shoemaker Deposition 
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Mr. Kelsey Is a Iregistered Professional Engineer 
with over 12 years of environmental consulting 
and litigation I support experience Including 
management of major client accounts involving 
complex muiti-bomponent remediation projects 

comprehensive expert witn^s 
Mr. Kelsey also perfomts 

management of the 
and Remedial Engineering 

participates in corporate 
a memt>er of the Board of 

coordinates numerous domestic 
martcetlng initiatives. 

and providing 
services, 
administrative 
Hydrogeology 
Departments, 
management ^ 
Directors, and 
andii 

Mr. Kelsey's 
overstglit of 
Hydrogeology 
departments 
project suppoijl 
remedtatkin, 

imary responsibitities Include: 
all technical staff in the 
and Remedial Engineering 
EnviroSearch. providing senior 

to all site characterization. 
... ^ . site dosire projects: and 

allocating adnfilnistrative and interdiscipiinary 
staff resourceslto support project requirements. 
As dient liaison. Mr. KMsey has been involved 
with virtually every aspect of site remediation, 
hazardous waste management, and 
environmental compliance. He manages muRi-
component remedial feasibility studies and 
ooonfinates rjsk assessment acthrities at 
complex hazardous and non-hazardous waste 
sites. He has ixtensive experience in directing 
large technical teams of interdisciplinary 
personnel witlJin the engineering, earth, and 
environmerttai sciences. 

Additional tetihnicai responsibilitiM involve 
developing and reviewing workplans and wori( 
products asaidated with RI/FS and RFi 
activities oondilicted under CERCLA and RCRA 
indudlng: sanding and analysis plans, data 
management I plans, environmental data 
vaiidatton procjedures, and preparation of data prodedu 

quality assessment and site characterization 
reports. He has conducted Reinedial 
Investigations and RCRA Fadfity Investigations 
at several sites under state and fedeial 
compliance orders, and has a thorough working 
knowledge of related environmental regulations 
indudlng SARA. TSCA. and the Clean Water 
Act. He also provides senior technical support 
in evaluating rwnedial altemative and designs 
and implements soil and groundwater 
remediation systems at a wide variety of sites. 
Mr. Kelsey provides significant legal and 
litigatien support for complex cases and 
partidpates in resolving diverse regulatory, legal 
and technical ISSUK. AS Program Manager for 
key accounts. Mr. Kelsey monitors all aspects of 
work produd quality, projed budgets, and 
schedules. 

As Diredor of Hydrogeoiogy/Remediation, Mr. 
Kelsey devetops conceptual, anaiytica). and 
numerical models of hydrogeologic contaminant 
transport/distribution systems,- charaderizes the 
presence, persistenoe and motility of organic 
contaminants complex hydrogeological settings; 
end evaluates altemative groundwater 
mitigation scenarios. He has impiemerited 
spedfio rtek assessment modeling approaches 
in support of site closure al several sites 
contaminated with hydrocartwns. chlorinated 
solvents, heavy metals and radionudides. 

CERCLA/RCRA Remediation Experience 

Mr. Kelsey has served as a Technical Advisor 
and Program Manager of over SO soil and 
groundwater investigation and/or remediation 
projects involving fadliUes impeded by 
diiorinated solvents, radionucfides. petroleum 
products, pediddes, and heavy metals. As 
Senior Technical Advisor in Remediation 
Services. Mr. Kelsey has overseen the 
investigation and remediation of numerous sRes 
impaded t>y petroleum compounds md 
manages several sites involving complex 
environmentai conditions. He has developed 
and implemented several RI/FS wortcplanis for 
federal NPL ^tes and prepared several Site 
investigation Plans, Recoid of Investigation, 
Site aeanup Plans, and Risk Assessments for 
sites regulated under a variety ef regulatory 
programs in the State of Utah. Examples of Mr. 
Kelsey's specific f»ojed experience with 
remediation at hazardous waste sites indudes: 
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Volvo GM RCRA Corrective Action - Projed 
Manager in developing and implementing a 
RCRA Fadiityj Investigation, and a RCRA 
Corrective Measures Study to deanup soils and 
groundwater cdntaminated witft heavy metals, 
sohrents, petrollsum compounds, radionudkies. 
mixed wastes.! and Industria] sludges. Site 
investigation activities induded: extensive soil 
and groundwsjter diaraderization. defining 
aquifer parameters, Implementation of pilot 
scale Soil Vapjor Extraction and Air Sparging 
Tests and performance of insitu and exsitu 
treatatriKty studies. Remedial design and 
implementation indudes full scale application of 
bioventing, air sparging, and groundwater 
extraction systems as well as hazardous, 
radiological, and nonhazardous waste 
charaderizaUort, profiling, and disposal at 
licensed TSD'sl Innovative waste segregation 
and volume reduction approaches developed t>y 
Mr. Kelsey resulted in over $1 million savings in 
dispcoai costsi to the client and expedited 
deanup of radililogical wastes. Key aspects of 
the projed liraiuded coordination of risk 
assessment Activities to define deanup 
objectives nid standards as well as 
development abd implementation of numerous 
Interim Site Ajlanagement Rans resulting in 
significant cost savings and expedited site 
deanup. 

Program Manager Multiple Mine Sites In 
Idatio and Nijvada - Mr. Kelsey is Program 
Manager for a multi-year muKi-state centred 
with the US F o ^ Service to condud CERCLA 
investigations sind remedial evaluations of mine 
impaded sites] in central Idaho and Nevada. 
Mr. Kelsey (firaded a multi-disdplinary field 
team to charaderize metal concentrations in 
soil, sediment.! surface water and groundwater 
Imm past and present mining activities at 
operating and Abandoned mines in Idaho. He 
also direded lan Engineering Evaluation/Cost 
Analysis (EE/dA) and remedial design for a 
Removal Action at an abamioned mine 
administered bnder CERCLA Under Mr. 
Kelsey's dirsdion, a multi-disdplinary projed 
team conduct^ the EE/CA at the Buckskin 
National and McConnIck Group Mine sites to 
address discDJarge of add mine drainage, 
metals and I cyanide in surface waters; 
stebilization o^ abandoned mine tailings; and 
deanup of mercury contaminated soils. The 
scope of woric indudes a comprehensive 

analysis of removal and dosure requirements 
and remedial altematives, and des^n of tite 
seleded remedial action. The EE/CA satisfied 
environmental review and documentation 
requirements and provided a frameworii for 
evaluating and selecting aRemattve 
removal/dosure technologies. The EE/CA was 
perfonned to satisfy the State of Nevada mine 
stabilization and federal EPA dosure 
requirements. 

Norton Aquifer Remediation - Mr. Kelsey 
aded as Technical Advisor in overseeing the 
development and impiementatton of a RCRA 
Fadltty Investigation. RCRA Corrective 
Measures Study and RCRA Conedive Action 
Plan to remediate a shallow aquifer 
contaminated witti hexavalent and trivalent 
chromium. Site charaderization induded 
defining controlling hydrogeologic and 
geochemical parameters and a statistical 
analysis to determine tiackground 
concentrations in soils and groundwater. The 
projed induded the design, oonstrudion, and 
operation of a mufti>well groundwater extraction 
system and treatment plant to remove chrome 
from extraded groundwater prior to discharge to 
the local POTW. Risk assessment will be used 
to justi^ leaving reskluai contamination in place 
in support of dte dosure. 

City of Midvaie RVFS Review • Projed 
Manager in performing an indeperxlem review 
of ail RI/FS activities conduded by the U.S. 
EPA for a mill tairmgs Superfund site. In 
support of a local citizens group for the City of 
Mklvaie. Mr. Kelsey managed a 
muttidisdpllnary independent review of the 
Remedial Investigation, Feasibility Study, and 
Risk Assessment for the Midvaie Tailings 
Superfund site. The technical adequacy and 
thoroughness of the worit performed Iqr the EPA 
oontrador was examined. Data defidendes 
and inconststendes in data interpretation were 
Mentified and an evaluation of the RI/FS 
methods and proposed Conective Measures 
were performed. 

Litigation Support Experience 

Litigation support experience indudes 
partidpating in strategic planning, prepairrtion of 
expert testimony, fbnnal expert witness training, 
preparatton of technical and graphical wort 
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products suppl ing 
critical review 
Casespedfic 

deposition and trial, and 
of opposition woric products, 

ekperfence is ouUined below; 

impaded tiy a 
releases. Mr. 

f^artning. 

Sttughart, Thomson and rairoy/Jeei Mosher 
- Mr. Kelsey pinovkfed expert witness services 
and dIfBded a I edinical team of hydrogeoiogists 
and engineers In support of an Insurance 
company refutng a 3 million dollar daim to 
recover remeoiatton costs from a property 

complex history of hydrocartx>n 
Kelsey partidfoted in strategte 
direded review of all pertinent 

reconls, develdped expert opinions, disdosure 
statements aitdl products for deposition and trial, 
and critiqued oppositions woric products. 
Technical support induded devetoping 
altemative deanup cost allocation approaches 
and identifying oontrolling hydrogeologic and 
^ e conditions jaffecting deanup and assessing 
reasonableness of the remediation approach 
and assodatedl costs. Settiement was reached 
in tevor of oer dient during disdosure and 
deposition piiof to trial whidi was significantiy 
fadlitated tqr t t ^ strength of the technical expert 
(^nions provkwd. 

Dunn and Dunn/Carl Ericson - On behalf of 
an insurance bompany, Mr. Kelsey provkied 
sentor over^ l i t a id peer review of opposition 
work products Implteating release timing during 
spedi^ed periods of coverage. Mr. Kelsey 
direded a tedtnlcal review team in critiquing the 
opposition groundwater flow and contaminant 
transport modeling suggesting incident timing 
and identified Weaknesses In the oppositions 
deposition and overall modeling approach. Mr. 
Kelsey prepared a formal critique of the 
oppositions release timing analysis which was 
used to nifutf inddent timing and implied 
coverage. 

Beveridge and Diamond - Larry Bazel - In 
support of pemling litigation for a Potentially 
Responsible Pirty (PRP). Mr. Kelsey evaluated 
the environmental conditions attributable to 
historical smelting and refining practices from 
an historical lead and predous metal refinery 
which operated in the late ISOtTs and eariy 
1900*8. A coihpiex history of industrial usage 
indudlng lead smelting, add production, paint 
manufacturing, arxi vehide maintenance is 
assodated witii ttie site involving several PRFs 
negotiating the! alhicati'on of deanup costs. An 

examination of historical documents and 
metallurgical pradices revealed the likely 
processes and chareder of the feedstocks and 
by-products frt>m the historic smelter. The 
environmental impacts potentially attributable to 
the anelting operations were compared to the 
oteerved soil and groundwater contamination in 
order to accurately allocate the responsibirrty for 
deanup. 

Ballard Spahr Andrews & IngerBon/BIH 
Prince - Mr. Kelsey has provided emrironmental 
and litigation support to Mr. Prince in a numtier 
of cases involving site assessment and 
remediation. Mr. Kelsey currentiy ads as 
Prograrn Manager for a complex RCRA 
Corradive Action projed (Voivo/GM) whtdr is 
subjed to s^nificant review by opposition's 
counsel and technical consultant. White 
litigation is not pending, tt)is projed 
demonstrates an ongoing relationship with a key 
dient in the legal community involving 
substantial remedial efforts. Other case sujqx>rt 
provkied by EnviroSearch indudes examination 
of oppositions work produd and provMing 
testimony during mediation proceedings and 
technical consultation on several cases 
involving alleged comamlnation by multiple 
parties. 

Previous Employmeirt 

MK-Environmental Services, Boise, Idaho, 
Senior Hydrologist/ Hydrogeologist - Mr. 
Kelsey was responsible for design and 
implementation of hydrogeological and site 
charaderization inv^Ugations. development 
and evaluation of remedial action and waste 
management altematives, and environmental 
resource investigations. 

Rocky Mountain Arsenal - Mr. Kelsey 
developed approximately one ttiird of the expert 
testimony supporting a 2.8 billion dollar 
environmental daim against more than 200 
insurance compaiies. To hientify likely release 
timing and associated coverage. Mr. Kelsey 
developed and supervised a large scale 
groundwater ftow and contaminant transport 
modeling program to Mentify and define the 
sources of pestiddes and organic compounds in 
a complex hydrogeologic setting. He designed 
and Implemented a comprehensive modeling 
approach considering all aspects of 
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indudlng the conceptual, 
and numerical modeling, 
supervised and coordinated the 

efforts of up o 20 engineers, soil chemists, 
hydrologists. Iiydrogeoiogists. and computer 
specialists in tne devetafmem of regtonal and 
numerous toc^l scale groundwater flow and 
oontaminam t^nsport models, indudlng an 
evaluation of botential migration through the 
vadose zone. Mr. Kelsey also coonilnated staff 
chemists perfbrming plume dissedkm and 
chromatographic flngeiprintlng to relate 
contaminant scjurces to the assodated soil and 
groundwater cqmamination. 

Mr. Kelsey alsd partidpated in the Mentitication, 
selection, ano preparation of a nationally 
recognized expert witness as well es refuting 
opposing depMition and expert tutimony. Mr. 
Kelsey partidpked In a formal training program 
for expert wHnjesses; developed and delivered 
technical presentations; served as liaison 
between the aient, legal counsel, and support 
staff; and provided litigation support during the 
deposition proc ess and trial. 

Chemical manufacturing complex 
remediation, Beaumont, Texas - RCRA 
Corrective Measures Study/RCRA Corrective 
/Action - Mr. Kiteey managed tiie Mentifrcation 
and evaluatioi of deanup altematives to 
remediate LMAPLS and DNAPLS In 
groundwater indudlng design and construction 
of a 32 well droundwater recovery and multi-
component tteatment plant for Dupont 
Beaumont Worics chemical plant under the 
RCRA Conectilife Action Program in the State of 
Texas. The projed also induded devetopment 
of a system opjimization and startup program as 
well as operation and maintenance plans. 

As lead hydroMigist Mr. Kelsey was responsibie 
for the design and implementation of a 
groundwater remediation program involving 
multiple soured of LN/^LS and DNAPLS in a 
complex hycrogeoiogte and contaminant 
distribution set ing. He colleded and analyzed 

Jata for aquifer parameterization 
charaderization. evaluated 

hydrogeologic 
and hydrauHb 
interaction (letween surface water and aquifer 
systems, and 
modeling and 
develop an 

coordinated mathematical 
well fieki simulation studies to 
Bffident groundwater recovery 

system. He supervised the development and 

application of a thrae^imensional numerical 
model (MODFLOW) to simulate ttte natural 
hydrogeologic system and predid the response 
of the multt-aqidfer system to dewatering. He 
also charaderized seleded prindpai organic 
contaminants aid evaluated their distribution 
and transport oharederistics in relation to 
recovery and treatment sy^em perfonnance. 
Additionally, he interfaced witii ottter 
engineering diadpUnes to develop final design 
drawings and con^ruction plans. 

Sand Springs Petrochemical Complex. 
Oklahoma • Mr. Kelsey devetoped and 
implemented CERCiA Remedial Investigiation 
woric plans and coordinated a large analytical 
laboratoiy testing program. He supervised a 
fieM investigation effort Invohring soil and waste 
sampling from numerous exploratory 
excavations and borings assodated with 
multiple on'Site sources. Additionaily. he 
developed and implemented an automated data 
valuation program, coordinated the 
development of an analytical data base, 
conducted statistical analysis of rreults, and 
prepared a data quality assessment and site 
charaderization reports. 

Usibein Coal Mine. Alaska - Mr. Kelsey 
conduded a dewatering feasitriTity study to 
determine the potential for installing a 
groundwater extraction system to reduce infkiw 
to the mine end stabilize the woridng slope ahd 
highwall. He performed hydrogeologic 
(iiarederization, aquifar pump tests and 
analytical modeling to animate groundwater 
flow rates and required well spadng assodated 
witti conceptual well flow charaderistics and 
fracture flow patterns followed by 
recommending instailation of horizontal 
ooiiection drains at crtttcai tocations. He also 
a s ^ e d in the devetopment of a surface water 
control plan and assodated portions of ttie mine 
permit. 

Pestidde ntamifacturing facility, Qlaeier 
Park Company, Washington • Mr. Kelsey 
devek>ped and implemented a CERCLA 
Remedial Investigation plan to detemiine the 
presence and distrftnition of hazardous organic 
chemicals in soils and groundwater for a 
pesticRfe manufacturing fadlity in Washington. 
He perfonned a hydn)geoK)gical 
charaderization, defined potential sources. 
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detemiined type and potential fate of chemicals 
of concern, sailnpled surface soils, and installed 
monitoring wells to define the distrilnition of 
eontaminants and local hydrogeologkal regime. 
Mr. Kelsey ^stsMished background water 
quality, and devetoped and evaluated remedial 
deanup-contaiiiment altematives. 

Locomotive 
Remediation, 

Remanuficturing Facility 
Idaho • Mr. Kelsey perfonned 

charaderizatioi i of the quality and treatability of 
indusbial efHient containing organic and 
inorganic dieriicals fbr this hazardous waste 
site in Mahd. He evaluated altemative 
treatifnent and/l>r diqxisal options, and initiated 
the disposal of wastewater through land 
application anci on-site treatmem by a portable 
cartx)n absorption train. 

Training 

Petroleum 
Montana Sdiobi 

OSHA 29 
waste worker 

CFR 

find Geological Engineering, 
of Mines 

ahd 
1010.120 4(^hour hazardous 
site supervisory training 

Computer Modeling of Groundwater Flow and 

Assodation 
Engineers 

OKwnies 

o' Groundwater Sdentists and 

rensport Process short course, 
international Groundwater 

Contaminant 
Butier Univer^y. 
Modeling Center 

Certification 

Professionat Eijigineer - Utah and Idaho 

Afniiations 

National Water Well Association 

National Groundwater Assodation 
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WESTERN ENVIRONMENTAL LAW CENTER 
Grove Burnett 
P.O. Box 1507 
Taos, New Mexico 87571 
(505)751-1776 
(505) 751-1775 Fax 

Attorneys for Plaintiffs 

UNITED STATES DISTRICT COURT 

DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corporation, and 
NEW MEXICO CITIZENS FOR CLEAN AIR 
AND WATER, a nonprofit corporation. 

Plaintiffs, 

vs. 

MOLYCORP, INC. 

Defendant 

PLAINTIFFS 
RULE 26 (a) (2) (B) 
EXPERT REPORT OF 
LELAND LEROY MINK, 
Ph.D., PG 

I, Leland L. Mink, provide the follov\/ing report as required by Fed. R. Civ. Pro. 26 
(a) (2) (B) and the Court's March 17,1997 disclosures. 

A. SUMMARY OF QUALIFICATIONS 

1. QUALIFICATIONS OF WITNESS 

Director of the Idaho Water Resources Research Institute 

Co-director of the Center for Hazardous Waste Remediation 

• Researcher and Professor of Hydrology at the University of Idaho 



Menzies, A.J., Granadoes, E.E., Sanyal, S.K., Mink, L.L., Merida, L, 
1990. An Integrated Test Program for the Definition of a High Temperature 
Geothemial Reservoir: A Case Study from the Zunil Geothermal Field, 
Guatemala, Geothermal Resources Council Transactions, Vol. 14, Part I, 
Hawaii. 

Adams, M.C., Moore, J.N., White, L.D., Mink, L L , LeIva, 0., Ramirez, S., 
Anchissi, A.C., 1992. Fluid Recharge ofthe Zunil, Guatemala Geothermal 
System. 

Freeman, K.M., Mink, L.L., 1993. Geographical Viability of Ground Water 
Geothermal Heat Pumps In the United States. Geothermal Resources Council: 
Utilities and Geothermal: An Emerging Partnership. 1993 Annual Meeting. 
Transactions, Volume 17. Burtingame, Califomia. 

Whitney, D.C, Mink, L.L, 1993. Agri-chemical Groundwater Quality 
Protection In Idaho: Management and Policies, Fourth National Conference on 
Pesticides Proceedings, Richmond, Virginia. 

Foley, D., Mink, L., 1996. Geysers, Mudpots, Hotspings and a Lurking 
Volcano: Yellowstone National Park as a Dynamic Laboratory in Geologic 
Observation. Geologic Society of America Transactions, Denver, Colorado. 

Mink, L.L., 1996. Headwater Watersheds: Using Yellowstone as an 
Outdoor Classroom for Watershed Training. Geologic Society of America 
Transactions, Denver, Colorado. 

Mink, L.L., 1996. Idaho Mobile Outreach Pollution Prevention Program, 
ECO-lnforma '96 Proceedings, Ortando, Florida. 

2b. ADDITIONAL SELECTED PUBLICATIONS 

Craig, M.R., Mink, L.L 1985. An Analytical and Graphical Technique to 
Detemnine the spacing of Drainage Wicks for Pressure Relief in an Open Pit 
Coal Mine: Proceedings of the Second Intemational Mine Water Congress, 
Granada, Spain, Vol. 1, No. 1, pp. 95-103. 

Goldman, D., Allman, D.W., Mink, L L Oct. 1979. Data Collection and 
Evaluation of Combined Fractured and Porous Media Flow in a Fluid-Dominated 
Geothemnal System: National Water Well Association, Oklahoma City, 
Oklahoma. 

Williams, R.E., Mink, L.L. 1975. Settling Ponds as a Mining Wastewater 
Treatment Facility: Idaho Bureau of Mines & Geology, Pamphlet #164. 



Norbeck, P.H., Williams, RE., Mink, L.L. 1974. Ground Water Leaching 
of Jig Tailings Deposits in the Coeur d'Alene District of Northem Idaho: Water 
Resource Problems Related to Mining, American Water Resources Association. 

Mink, LL., et al. 1974. Mercury and Heavy Metal Contamination in the 
Jordan Creek Drainage Near Silver City, Owyhee County. Idaho: Proceedings 
ofthe 12 Annual Engineering Geology and Soils Symposium, Boise, ID. 

Williams, R.E., Wallace, A.T., McNay, LM., Mink, L.L. 1973. Renovation 
of Wastes by Mine Tailings Ponds: Mining Engineering, Vol. 25, No. 7. 

Williams, R.E.. Wallace, A.T., Mink, L.L. 1972. Effect of Early Day 
Mining Operations on Present Day Water Quality: Ground Water, Vol. 10, No. 1. 

Mink, L L , Kealy, CD., Williams, R.E. 1972. Structural-Environmental 
Characteristics of Tailings Ponds: 10th Annual Engineering Geology and Soils 
Symposium, Moscow, Idaho. 

3. COMPENSATION 

Hourly rate is $125/hr 

4. CASES IN WHICH WITNESS HAS TESTIFIED IN PAST 4 YEARS. 

None 



B. SUMMARY OF OPINIONS 

The summary for opinions has been developed from documents available 
through Molycorp and various public sources. These sources are identified in 
the Basis for Opinions discussion. The opinion also has been formulated from 
observations during a tour of the Molycorp Mine area on December 17,1996 
and discussions during the site visit In addition, reports from state and federal 
agencies, Molycorp consultants and available geologic maps and figures were 
considered. 

Critical Information obtained which solidified my professional opinion that 
a direct hydraulic connection exists between the waste rock piles and the Red 
River Include: 
a) The numerous citations in the literature including Molycorp documents and 

consultant reports that the potential for groundwater flow exists (see Basis 
for Opinions). 

b) Geologic information (maps and reports) showing faults, dikes and alluvial 
material with adequate permeability to transmit water (see Opinion by Mr. 
Richard Kelsey). 

c) Water quality and geochemistry information (see Opinion by Dr. Barbara 
Williams) that show geochemical evidence for direct hydraulic connection. 

d) Hydrologic information including evidence for Infiltration and recharge on 
waste rock piles, evidence of discharge through seeps, springs, and hydraulic 
data from monitoring wells within bedrock and alluvial material. 

1. The geologic and hydrologic setting within the Molycorp Mine area 
provides for a direct and active hydraulic connection between the waste rock 
piles and the Red River. The permeable nature of the shallow unconsolidated 
alluvial material in the Red River Valley and lower areas of the tributary streams 
together with underiying fractured bedrock provides permeable material and 
pathways for shallow groundwater flow to discharge into the Red River adjacent 
to the Molycorp Mine. Waste rock piles overiying this naturai alluvial/fractured 
bedrock are composed of broken rock and are permeable unless specifically 
capped with impermeable material. The waste rock piles at the Molycorp 
operation exhibit neariy flat to steeply sloping uncapped surfaces with drainage 
and water collection areas. Water infiltrating into the waste rock piles percolates 
downward to the shallow alluvial and/or fractured bedrock and then moves 
laterally to discharge areas along the Red River, the topographic low point in the 
Molycorp Mine area. Some bermed areas enhance ponding of water which 
disappears after a rain/snowmelt event indicating infiltration occurs through the 
waste rock piles. 

2. Ground water is collected within the underground workings and used 
within the mill operation. The mill water is then discharged to the tailings 
impoundments outside of the active mine area. Hydrologic data Indicate only a 



small portion of the shallow ground water within the mine area is captured by the 
underground workings and is transported to the tailings impoundment. The 
remainder of the ground water moves toward the groundwater discharge area 
within the Red River Valley adjacent to the mine. Ground water was also 
collected by the Moly Tunnel prior to 1992. Subsequent plugging of the tunnel in 
1992 has stopped the discharge but has resulted in infiltration of ground water 
into the fractured bedrock adjacent to the plug, creating a groundwater flow 
system moving through the fractured bedrock into shallow alluvium of the Red 
River Valley and discharging as springs into the Red River. These conclusions 
are evidenced by the recent formation of Portal Spring near the mouth of the 
Moly Tunnel in 1994. 

C BASIS FOR OPINIONS 

1. Ground water in the unsaturated zone, in perched water zones, and in 
the saturated zone moves from recharge to discharge points. Sources of this 
water are both natural and mine-related: infiltration, surface run-off, and 
seepage from natural springs and mine-constructed waste-rock piles. The 
discharge points consist of the deep underground mine, the Red River, and 
(via slurry line) the Tailings Area ponds (1013, p. 5). The natural groundwater 
gradients are toward the Red River. The primary hydraulic linkage between up-
gradient sources and the river is the fan delta deposits at the mouths of tributary 
canyons at Capulin Canyon and Sugar Shack South (1013, p. 5, Exhibit 1). 
Perched water can forni near the base of the waste-rock dumps. Perched water 
can also form in zones of fractured bedrock above the main water table and 
above clay intervals in the valley fill. Bedrock seeps, such as the seeps at Cabin 
Springs near the river, may flow from a perched bedrock zone (1013, p.6). 

The Tertiary volcanics and sedimentary rock units are highly fractured 
and faulted throughout the caldera block north ofthe river (1013, p. B-1). The 
Tertiary volcanic rock below the water table constitutes the aquifer in the area 
and has highly variable hydraulic conductivity depending on the fracture 
orientation, fracture spacing, and the openness of the fracture spacing (1013, p. 
B-2). Questa geologists mapped northeast-southwest and east-west trending 
tertiary dike swarms that intersect in the area of the Cabin Springs. These 
structures are evident in the geologic maps (1013, Figure A2; 1037). The 
northeast-southwest swarm underiies the existing Middle and /Sugar Shack 
South waste rock disposal areas. The presence of the dikes may be indicative 
of structurally controlled zones that hydraulically connect the foundation of 
Middle and /Sugar Shack waste rock disposal areas to the Cabin Springs (1012, 
p. 13). 

Ground water in the shallow alluvial and upper fractured bedrock systems 
flows into the Red River. Seepage through the waste rock disposal areas and 
the shallow underlying colluvium and alluvium potentially contributes to the 
quality of springs and seeps that have been identified adjacent to the Red River 



near the mine site (1012, p. 21). Potential paths of mine impacted drainage flow 
to the Red River include seepage and groundwater flow from the Capulin, Sugar 
Shack South, Middle and Spring and Sulphur Gulch waste rock disposal areas 
through alluvium and geologic structures possessing high hydraulic conductivity 
(1012, p. 11). A number of seepage studies have demonstrated that the Red 
River is a gaining stream in the vicinity of both the Molycorp tailings area and 
mine area(1021, p. 16). In the middle reach ofthe Red River (the reach from 
Questa to Red River, which includes the Molycorp mine area), seepage studies 
have documented accretion from ground water into Red River at average rates 
of 4 cfs(USGS Oct. 1988),(1021, p. 10) While some of the drainage reaches 
the Red River by overland flow (e. g. in Hansen Creek and Haut-n-Taut Creek), 
much infiltrates the colluvium and river channel alluvium and discharges to the 
Red River through seeps/springs. Many of these seeps have perennial flow, 
even during dry seasons. Therefore, an undetemnined portion of the seep is 
likely attributable to ground water which recharges the river (1021, p. 27). 

There are two principal, and interconnected, groundwater systems in the 
mine area: a fractured bedrock aquifer and an overiying aquifer within the 
alluvium and valley-fill of the Red River and tributary drainages. Water from all 
the new mine monitoring wells (Exhibit 2), as well as the seeps in the middle 
reach of the Red River, exceed New Mexico Groundwater standards for certain 
constituents: total dissolved solids, sulfate, fluoride, aluminum, iron, 
manganese, cobalt, copper, nickel, zinc, and cadmium (1021, p. 67). For both 
aquifers there is evidence for a release of these contaminants from Molycorp 
sources. Data show that water from mine wastes contains significantly greater 
concentrations of sulfate and metals (aluminum, iron, manganese, zinc, copper, 
cadmium) than water from scar areas. In comparing water quality of seeps 
located downgradient of Molycorp to seeps located at scars upgradient of the 
mine, a more than three-fold increase is shown for concentrations of Iron, 
aluminum, copper, and manganese. Data for the fractured bedrock aquifer 
indicate a release of arsenic, cadmium, and copper that is partially attributable to 
Molycorp mine. Analysis of data from USGS groundwater seepage 
investigations in 1965 and 1988 indicates that there was a significant (149%) 
increase in seepage rates (groundwater accretion) to the middle reach of the 
Red River near Molycorp in 1988 as compared to 1965. The Molycorp open pit 
was begun in 1965; by the time of the 1988 seepage investigation the pit had 
been in place for more than twenty years. The pit and associated waste-rock 
dumps enhance groundwater recharge and may be responsible for the 
documented increase in seepage rates and changes in water quality (1021, p. 
67). 

Local drainage patterns have been altered as a result of mining and the 
implementation of Molycorp's surface water management and sediment 
collection system (1012, p. 4). Direct surface runoff from disturbed areas to the 
Red River does not occur under normal conditions. All significant areas of mine-
affected drainages contain surface water and sediment impounding facilities 
(1012, pp.10,11, and 20). In Goathill Gulch below the caved zone, surface 



runoff is collected in surface impoundments. Surface flow in Capulin Canyon is 
also impounded and retained. Surface water discharges from waste rock 
disposal area adjacent to the Red River are contained in sediment collection 
ponds located at toes of waste rock disposal area (1012, p. 21). All watersheds 
within the mine disturbed area contain exposures of hydrothermal scar. These 
drainages are equipped with surface water and sediment collection facilities that 
prevent discharge of surface water and sediment from the mine disturbed area to 
the Red River (1012, p.4). 

The potential exists for a portion of the seepage from waste rock placed in 
Capulin Canyon to bypass the seepage collection and pump back system 
located in Capulin Creek. Seepage from the waste rock disposal area located 
adjacent to the Red River and from Upper Capulin Canyon potentially 
contributes sulfate and metals to the Red River (1012, p. 4). 

Subsurface seepage from the new mine site, the mill site and the Sugar 
Shack South, Middle and Spring and Sulfur Gulch waste rock disposal areas are 
currently not controlled by Molycorp's seepage collection system. Acid 
generating materials in these areas have the potential to contribute sulfate and 
metal loads to the Red River (1012, p. 38). 

The mine waste-rock dumps are recharged from snow melt and other 
precipitation events. Mine waste-rock dumps function as perched aquifers that 
discharge water to surface seeps and flows, to valley-flll sediments and to 
fl-actured bedrock (1013, p. B-3). Lack of storm water runoff from Goathill Gulch 
and Spring Gulch (Discharge points 004 and 005) since penults were issued in 
1993 (1021, p. 3) Indicate surface water diversions and impoundments 
potentially are resulting in increased recharge into the system. 

A possible source is water from the waste-rock dumps infiltrating bedrock 
and/or valley-fill up-gradient from the wells (1013, p. D-3). While most of the 
leachate from the mine waste dumps and natural acidic run-on from scar areas 
is collected and purposely directed by Molycorp to ground water within the new 
underground mine, the numerous fracture systems In the vicinity ofthe mine 
(which are well documented in the geological literature) may provide an avenue 
for the collected waste water to reach the Red River. Several statements from a 
recent hydrogeological report suggest this possibility. The past rate of 
dewatering the mine, 0.55 cubic feet per second (cfs), is less that 40% of the 
estimated amount of water available to recharge (1.45 cfs) (1008, p. 8). 
Therefore, approximately 0.9 cfs is not collected by the mine. The report 
continues to state the fractures in the volcanics may provide an avenue for 
recharge to reach the Red River. Numerous geological reports mention that 
dominant structural features (fractures) in the mine area trend NNE to NE. 
These fractures would therefore direct ground water and seepage from the pit 
area west and southwest toward the concentration of acidic seeps along Red 
River near the mouth of Capulin Canyon. (1021, p. 22) 

The water quality of well water (1021, Table 8) is best described in terms 
of specific areas where there may be linkages between sources (dumps. 



bedrock, valley-fill) and sinks (river seeps). These areas are: 
* Middle Waste-Rock Dump (MMW-13) 
* Sugar Shack South Waste-Rock Dump (MMW-IOA, -IOC, and -11) 
* Sugar Shack West Waste-Rock Dump (MMW-7, -8A, and -8B) 
* Capulin Canyon (MMW-2 and -3) 

These seeps were not noted until January 1993, despite numerous eariier river 
surveys (Molycorp 1994 communication). The immediate source ofthe springs is 
ground water seeping from the valley-fill aquifer exposed along the banks of the 
river(1013. p. D-3). 

2. Seepage entering the 1000 foot station of the decline and draining to the 
underground workings contains elevated metal concentrations that suggest the 
waste dumps are the seepage sources (1012, p. 32). Inflow into the 
underground workings is very small compared with the surface and shallow 
alluvial and upper fractured bedrock groundwater flow quantities (1012, p. 18). 
The groundwater drawdown cone that has developed around the mine captures 
much of the groundwater flow in the low penneabllity bedrock (1012, p. 21). 

However, Capulin Canyon appears to lie outside the zone of influence of 
dewatering cone of depression (1013, pp. 6 and 12). Monitor wells MMW -10A, 
IOB and IOC also were considered to be outside the cone and related to a water 
table at or very close to the elevation of the stream bed. This is evidenced by 
monitoring wells 2, 3,10A, IOB and IOC not responding to five months of 
dewatering (1013, p. 12). This also suggests that the mine was de-watered from 
the deeper part of the groundwater flow system and did not appreciably, if at all, 
reduce accretion to the river from ground water. The explanation for this is that 
most of the ground water which recharges to the river may have come from the 
upper part of the groundwater system. SPRI (1008,1013) concluded that the 
cone probably did not extend to the river. The stability of the water levels in the 
monitoring wells over the first 5 months after their installation, despite 
continuous dewatering of the underground mine, (several hundred feet decline 
over the same period), supports the interpretations that a steep cone of 
depression occurs over the mine and that the edge of the cone is north of the 
river(1013, p. B-7). 

Leland L. Mink ^̂  
Dated March 13.1997 
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Address: 

TeleplioQB: 

Biitbdate: 

EDUCATION 

1965 B.S. 

1971 M.S. 

1973 Ph.D. 

Resume 

LELAND L. MINK 

tnSXyoBt 
Moscow. Idaho 83843 

(208) 882-9009 (home) 
(208) 88S-6429 (woiiO 

Maiche. 1940 

CAREER SUMMARY 

Math/Science Educatioii, Idaho State Univeni^, Pocatello. Idaho 

Hydrology, ' ^ e a qfbidustrM and Domestic Effumts on ihe Water QfiaUty of the Coeur d'Alene 
River Basin,' Univenity of Idaho. Moscow. Idaho 

Geology, 'Evaluation ofSettUng Ponds as Treatment Devices For Mine Wasu Water,' Universiiy 
of Idaho, Moscow. Uaho 

SHORT COUS SES 

1972-1973 Oeorhenoal Resouice Couocii Geothenaal Exploration. Saciameato, Califbnoia 

1974 Mooiana State University Geotiienaal of Yellowstone Pazk, Bozeman. Montana 

1977 Los Alamos Scientific Labotatoiy Reservoir EngineeriDg, Los Alamos, New Mexico 

1980 U.S. Oovenunent Effective Si^enrisioa Developmoit, Boitbmd. Oregon 

1980 American Petroleum lostttnte Well Drilling TedmoIogy» Maho Falls, Idaho (cenespoodeaoe) 

1981 U.S. Govemment Manasemeot Development, Phoenix, Arizona 

1983 Geotfaennai Drilling, GRC, San Francisco, California 

1986 Practical Aspects of Groundwater Modeling, Boise, Uaho 

ADVANCED (lOURSES 

1987 OSHA Hazardous Waste Site Operatioiis Safety Tiaining, MKE, Boise. Idaho 

1989 Project Managoneat Tiaining, MKE, Boise, Idaho 
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Twraty years e cperienee in pefformiog and managing tqrdrological evatuarions and management of hazardous and 
radioactive waste projects. Curraitly specializes in groundwatw and j;"^lit>iiiiiil lesouice evahntions and 
developmait. (toodncts exploration activities aiiiied at potoitialdeveb^imeitf of growidwater and gwthefmal 
resources. Involved in environnwilal studies relating to groundwater contamination and migration of hamrdtwis 
waste. 

Experience in lAanaging and conducting water quality studies, groundwater hydrokgy isvestigstions, sniftce water 
hydrology investigations, and geoobeaoistiy analyses at sewead hazardous waste and eoviroaoieirially seositivo SUM. 
These include faazaidous waste spills, landfill operations, uiban lunofF, agricultund nmoff. mining operations and 
energy devel^^eot projects. Involved tn scoping the investigations, ctffldnctiiig the field data coQectian inebding 
drilling and sampling, performing data and laboratoiy analysis, and writing ibnnal icfwjts. Experience jnchdes 
analytical and numnical mndwiing techniqaes fbr both groundwater and surface water studks. 

Active management experience on hazardous waste projects has provided an in-depth mnlarBteBdiag of «uw;»wî in«itfn| 
and regulatory ^lioy, particularly related to RCRA and CERCLA. Experxenoed hi providmg technical support and 
expert testimmy at public and professionaj meetings, congressional faeaiingB, a s ! court cases. 

»a>ERIENCE 

09/64 
02/65 
09/6S 
11/66 
02/71 
02/67 
09/67 
OS/68 
09/68 
09/69 

01/72 

02/72 

09/76 

Teaching Assistaot, Department of Geology, Uaho State Universi^, Pocatello, Idaho 
2nd Lieuteoant, Artillery Officer, 4th Division ArtiOeiy, Fott Lewis, Washington 
1st Lieutenant, Forward Observer, 1st Air Cavalty, Viet Nam 
1st Lieutmant, Esooft Officer, Visitor's Bureau, Fort SiU, Oldahoma 
Captain, U.S. Ani^ Reserve, Moscow, Idaho 
Junior High Math Instructor, Jerome School District #261, Jerome, Idaho 
Junior High Matb/Sdeoce Instructor. Douglas County School District, Zeplqrr Cove, Nevada 
Field Assistam, Uaho Bureau of Mines aiai Geology, Moscow, Uaho 
Teaching Astsistant, Dq;»ttmBnt of Geology, University of Uaho, Moscow, Uaho 
Research Assistant, College of Mines, Uruversity of Uaho, Moscow, Idaho 

Hydrogeologist, Uaho Bureau of Mines and Geology. Moscow, Uaho 
(Transferred in June, 1972 to Boise, Uaho, to set t ^ a branch office at Boise State University) 

AdnmnsteredbnuKht^ceofUahoBureantrfMittss and Geology at Boise. Ccoducted and pubUshed 
investigations rehoing to Uaho geology and Iqrdrology. Worioed widi and advised the geoeralpaUio 
and local industries CO geological and hydrological matters. Assisted the Uaho l^gishture and elected 
officials deaUng with Uaho minerals, wider, aixl laod status. Involved with other Stats agencies 
conducting short courses. Perfonned teaching and research oi»-qnarter time widi Boise- State 
University in the areas of gnamdwater fajydrology and eBviromiBBtai soieooes. 

Associate Professor, Dqwtuieot of Geology Boise State University Boise, Uafao 

Instructed cotuses in groundwater geology, envirommtal geology, structural geology, fimdameabds 
of geology, and advised 25 to 30 students. PHn^tal investigator for research grants with the Corps 
of Engineers. ERDA (Energy Researdi and Devdopmeot Agenqr), anl NSF (Natiooal Sctenoe 
Foundatioa). Cb-piiiiBqialinvesdgBtorfortwogrants with the University of Uaho and one widi Uaho 
State University. 

Research Geohydrologist, U.S. Environmental Protection Agnicy, Euvuonmeiital Manitonqg and 
Support Laboratory, Las V^as, Nevada 
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09/80 
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Managed grants and oontracts invohring devetopmeot of ground and surface water monitoring systems. 
Provided technical expertise in plamung and «»««*tt^ research programs aimed at devekqnng and 
improving methodology for ground and snriace water monitoring. Reviewed tedmical repotta of 
private industry and other governmettfal agencies. Served as tbe Monitoring Systems Analysis 
representative on working graiqis fbr the development of ground and surfiicewnter nxmitorii^ 
technology. 

Frognm Manager, U.S. DejwtmeDt of Energy, Resouroe Exploration & Asse$siaent Braticfa, Division 
of Geothermal Energy, Washington, D.C. 

Worked with the Energy Research and Development Administration in forming and managing tbe 
resource assessment and reservoir engineering program within the Division of Geotfaennal Energy, 
btertaced wi& high level federal and administrative and congressional personnel dealing witti biuret 
and programmatic matters. Established long-term program plans and guidelines for geolbmnal 
development. Formed and monitored prograins widi national laboratories, universities, and state 
agencies. Established liaison with othw federal ptogiaua and agencies, and widi Ihe private sector 
involved in geothermal exploration and development. Managed nsyor international cooperative 
geothaxmai programs with Daly and Mexico. 

Physical Scieatist, U.S. Depaitmeui of Energy, Energy & Technology Division, Uabo Operations 
Office. Uaho Falls, Idaho 

Served as the principal expert in l^drology for the Resource Definition Branch. PrinrUed prograin 
management for geoscience, resource definition, and dtiUing programs. Resptmsible for the 
identification, location, and characterization of geothermal resources fbr the states west of the 
Mbsissippi. Responsible for pianniog and evahiating fimctioos for the vatious program ejemeots as 
wdl as being mvolved in iutwpi'eting, reporting, and distribution ofthe conclusions of these programs. 
Piioeipal areas of activity involved exjrforation technology, geothermal resource characterization, and 
drilling these resources. Determined need and recommended new direction which helped aoceferate 
commercial develqniBnt of geothenaal mergy. Provided evahiation and technical directicn of 
contractor cork developing new cooeqits or equipment. 

Chief, Resouroe Definition Brsncfa. U.S. Depattmeotof fioeigy, Energy & Technology Dtvision, Uaho 
Operations Office, Idaho Falls, Idaho 

Managied the Resouice Definition Branch ofthe Office of Geodiennal Qiergy. Involved snperrision 
of a staff of two professional people and daily contact with petsomal tmm DOE-HQ, subcontracfon, 
national kdionUoiies, foreign aial dtnnestie scientists, and the general pid>lic. Served as Tecfantcal 
Pn^nun Manager in a decctfxalized opendion mode to DOE-HQ fbr tbe following nationnl geoscience 
programs: Reservoir Et^ineering: Exploration Techndogy and Development: Stato Resouroe 
Assessment; and lodustiy-Cost Share Drilling IVognua. Didies induded scoping, devah^jng, and 
monitoring tbe teduucal aspects of these national programs and ioter&cing with OOE-HQ <m major 
programmatio decjsioos. Served as d» principal e i ^ r t in bydrogMlogy and reservoir engineering for 
tho energy Technology Division. 

Quef, Geodieniial Energy Bnuich. U.S. Depattmeot of Energy, Energy & Technology Division. Uaho 
Operations Office, Uaho Falls, Idaho 

Managed the Geothermal Energy Branch which involved the direct supervision of four personnel; 
Respomible for the iin|detneotBtion, inanagenwnt. termination, and reporting of a variety of programs 
designed to stnoulate the devebpoMitfctf̂  geodiennal lesouroes. Developed technofogy and the mediods 
by which diose rasources tvere to be used as a viable energy source. Provided leadership and expert 
advice widiin die Depaitniert oo a national and regional scale to other agencies and die graernl public 
fbr the total g«othennal ptogmn. Enqihasis was placed on those hydrothermal systems o! the Westem 
States and the Econooiical and envirannwntally acceptable approaches to developing those systems. 



DEC-10-1996 16:54 FROM ENUIROSEARCH 

12/81 

01/82 

11/83 

01/86 

01/88 

TO 150575117759914 P,10 

Coordinated die geothermal piogiam managed daou^ the Uaho Operations Office widi odier Branches 
such as Low-Head Hydro, Aloobol, Biomass. Mwiirijial Waste, aal Conservation. Served as a member 
of national committees or groups which formulated fimdamwital policies and determined national 
priorities fbr existing and required programs. Established new fffograms and evahiated w«t<»»w»g 
research and developoKat activities. Deveioped standards and guides for use in selecting, fimding, aivl 
managing new activities. 

Responsible for 13 major programs invoWmg over 100 hxlividoal oontracts widi a confined antand 
budget in excess of 30 inillion dollars. These programs involved several major national projects such 
as eatptetationteclBwrfosy, gecthermal drilling, reservoir engineering, DOD MX/RES Misrile program, 
and Raft River 5fflw. binary power plant. 

Staff Hydrologist, Mining Group, Morrison-Knudsea Coaqiaiiy, Inc., Boise. Uaho 

Managed (Rojects rdating to hydrology, resource investigation, waste management, energy 
develoimeitt, and environirmtal technology. Supervised projects involving geothermal resources, 
geohydrology, reservoir enguieering,and mining hydrology, as weO as environmental baseline 
studies, mine reclanation studies, altemalive energy resource investigations, groundwater 
modeling, and acid nune drainage problems. 

Instructor. Hydrogeology and Geothermal Geology, Boise State University. Boise, Uaho 

Senior Design Project Engineer, Hydrology, Morrison-Kmidsen Company, Inc., Boise, Idaho 

Senior Manager tm projects rehoing to hydrology, resource investigation, waste managemelitf. 
energy development, and environmental technology. Major emphasis on projects involving 
geodiermal development, geolqrdrology, reservoir engineering, and mining hydrology, as well as 
hazardous waste remedial investigation and fiaasibility sbidies. Also responsible fbr proiects rehting 
to mine reclamation studies, alternative energy resource investigations, groundwater modding, acid 
mine drainage problems, and l^rologic impacts of nuclear waste terminal storage. Has been 
involved in several groundwater development projects with wells tanging ftom 1,000 to over 4,000 
feetdeqi. 

Staff Design Proiect Engineer/Manager, Morrison-Kmidsen Engineers, Inc. (Formeriy 
Morrisott-Rnudsen Compai^, Inc.) Boise, Uaho 

Managed proiects rebiting to liydrology. resaaroe investigation, waste managemeBt, enetgy 
devek^ment and euvitognental technology. Has supervised projects involving geutbeimal 
resources, geol^drology, reservoir engineering, and miniiig hydrology, as weU as environmertai 
baseline studies, mine reclamation studies, ahmnative energy resource investigations, ground water 
modeling, acid mine drainage problems, aixl hydrologic impacts of nuclear waste terminal storage. 

Manager. Hydrology/Ceosciences, Monison-Knudsen Engineers, IncBoise, Idaho 

Served as Manager of Hydrologic Services fbr MKE's Hasardous Waste and Enviroumental 
Division specialhung in remedial investigations, site assessments, feasfliility studies, and reimdial 
action for hazardous waste sites. Project experience includes manageaeiit of site investigation and 
assessment, feasibility shidies, and regulatory analyses woric for a confidential RCRA site in Uaho. 
Also mamged cleamip activities at a Utah raiitoad maintenance and switchyard focility wiiich 
included site inspection, remedial investigation, feasibility studies, and reaediai action alternatives. 
Assessed geologic, hydrologic. and soil conditions to cfaaractsrixe the hydrological regime as a 
basis for remedial plaiuiing. Miyor projects include investigatioiv and site assessments to smdy the 
impacts of mining activities on groundwater resources and surfoce water quality and tpattdty ia 
Idaho, investigation of contninination of groundwater from various spill and disposal activities at 
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1989-preseut 

1995-1996 

numerous hazardous waste sites, and assessment of groundwater impacts ftom a proposed 
high-level radioactive waste isohtion facility. Has also been involved in sevoal water well 
development and geothermal exploration projects for wells raogiag fixim 1,000 to over 10,000 feet 
deep. Managed a major geothermal drilling and power devdapment project m Guateouda. 

Director, Uaho Water and Energy Resources Research Institute, University of Uaho, Moscow, 
Idaho. • 

Directing activities of die Water and Energy Resources Researdi Institute iwfiiMî ng raonitoring 
research projects, admiiiistering grants and contracts, and managing professioiBl and technical 
staff. Responsibilities also include woridng with state and federal agencies, private industry, and 
other universities in performing water and eiwgy investigatians and research. Also serve as Co-
Director for the Center ft» Hazardous Waste Rfimediation Research. 

President ofthe National Institutes for Water Resources (NIWR). 

PROFESSIONAL MEETINGS 

Stanford Reservoir Engineering Workshop, DOE Program, presentation, Stanford University, Decenrf)er, 1977 

First Annual M^xico-U.S, Geothermal Conference, DOE Program, presentatioti, Cerro Prieto, Mexico. April. 1978 

Geothermal Energy Short Course. Washington. D .C . May. 1978 

RocI^ Mouotaii i Region GeotiienxBd Energy Worlcshop. Sab Lake City. Utah, June, 1978 

Geothermal Energy Demonstration Project, Oppottunity Notice Technical Evaluation Committee Member. San 
Francisco. Caliromia, August, 1978 

Cerro Prieto Conference. San Diego, California, Septoriber, 1978 

First Invitationa i WeU Testing Symposium. Lawrence Berkeley Laboratoiy, Bmkeley, California, October, 1978 

Stanford Reservoir Engineering Workshop, Session Chairnum, Stanford University, Staidbtd, Califonta, Deeetnber, 
1978 I 

Mexican-U.S. Geothermal Agre«nent Meeting. Coordmation Team Member, Mexicali, Mexico. January, 1979 

Geotliermal Resource /Vssessmeitf Program Anmud Meeting, Session Chairman, prDsentation, Salt Lake City. Utah, 
January, 1979 

Second Mexico- U.S. Get^hermal Confeience. Mexicali, Mexico, ^ s i l , 1979 

E:q)loration Teclmology Development Task Force Review, Task Fon:e mendier. Marina dd Rey, California, Mty, 
1979 

Joint DOE-USOS Cascades Geothermal Project Review. Task Force member, Portland. Oregon. August. 1979 

Mexican-U.S. Cerro Prieto Geutbennal Project Meeting. Session Chairman, Mexicali. Mexico, Octdier. 1979 

Stanford GeotfaJmuU Reservoir Engineering Workshop, Session Chairman. Stanford. University. Stanford, 
California, Deci)niber. 1979 

1 National State Cooperative Resource Assessment Program Annual Meeting. Sak Lake City. Utah. Januaiy. 1980 
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Geothermal Rock Properties Program, Task Force Member, Sab Lake City, Utah. January, 1980 

Phosphate Symposium. Pocatello, Idaho, March, 1980 

Geothermal Resources Council Low TeapenXim Geothenmd Development, Boise, Uaho. June, 1980 

Geothermal Development Feasibility Studies Proposal Review Committee, nmdier, San Ftandsoo, Califoniia, June, 
1980 

Wood River Rei ource Association Geothermal Aesentation, Sun Valley, Uabo, August, 1980 

MX-RES MissiJ» Geotheimal Project Coordmation, team member, Las Vegas, Nevada, August, 1980 

Oeothermal Resources Council Geothermal Energy for the 80's, Session Chainnan, Sah Lake City, Utah, September, 
1980 

Rocl^ Mountain Geothermal Commercialization, presentation, Kalispell, Montana, Sq>tember, 1980 

Energy Security Act-Geothennal Drilling Loans, presentation, Seatde, Washington, September. 1 9 ^ 

U.S./DOE-Italy/ENEL htfernational Geothermal Project, team member. Lawrmoe Betlcdey Ldioratory, October, 
1980 

MX-RES Missile Geothermal Project Inq>lenientation Plan, presentation, Washington. D . C . Novendier, 1980 

Geothermal Resources Council, Co-Chairman Geolbennal Reservoir Engineering Session, Reno, Nevada, October, 
1983 

Geodiermal Res lurces Council, Pacific Northwest Section, Geothermal Well Testing and Reservoir Engmeering, 
presentation. Portland, Oregon. December. 1983 

American Asso< wtion of Petroleum Geologist Annual Convention, presentation of U.S. Geothermal Energy Status, 
San Antonio, Texas. May, 1984 

American Association of Ftetnleum Geologists • Rocky Mouotain Section Meeting, Geodiermal WeU Testing, 
presentation. Sab Lake City. Utah, August, 1984 

City of Boise G jothermal Seminar. Idaho's Geothermal Potential, preseotation, Boise, Uaho, March, 1984 

Geological Society of America, Rocky Mountam Section, .session co^hairman and conveyor, Boise, Uaho, ^iri l , 
1985 

American Institute of Mining Engineers Anmtal Meeting. Mine Dewatering, paper. St Louis, Missouri, July, 198S 

Imeraatiorwl Mine Water Congress, Mine Dewatering Design, presentation, Granada, Spain, September, 1985 

I 

PROFESSIONAL ACnviTIES 

Expert Witness in Hydrogeokigy. State of Idaho, I97S 

CooiduiRtor and Instnictor of Short School for Water and Wastewater Systons Opavtots, Boise State Univenity. 
Match. 1976 

Afl'Uiikte F«cMli:f - Hydrology University of Idaho. 1978-1982 
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Instructor fbr Yi Uowstone Institute Geothermal Systems. Yellowstone National Patk, July-August, 1979 to present 

Director of Wor cshop on Low-Ten^eraturo Geothermal Resources NWWA National Eiqposition, Oklahoma City, 
OUahoma. Octo >er, 1979 

Technical Assesiment Committee, Boise Futures Foundation, Boise. Uaho. 1982 

Geodiennal Res< ureas Council. Yellowstone Geodiermal Tour, Tour Guide and Lecturer, June, 1984 

EPSCOR Teehn cal Committee Member, University of Idaho, Moscow, Uaho, 1985 

Policy Advisory 
Moscow, Uaho, 

Geological Sciences Advisory Board, Boise State University, Boise, Idaho, 1986, 1987 

Advisory Board 

Committee Member, Idaho Water Resources Researdi Institute, Umversity of Uaho 
1985-1987 

Uaho Geological Survey 

Lawrence Berfcli )y Laboratory Industry Review Panel on Geothermal Reservoir Technology, meniber 

PROFESSIONi UL ORGANIZATIONS 

Geothermal Res nirce Council 

Idatio Associattc n of Professional Geologist.̂  

International Mine Water Association 

National Water Well Association, Technical Division 

Northwest Mining Associatton Sigma Gamma ^isilon 

Society of Minii Ig Engineers of AIME 

OTHER ORG/ MZATIONS 

Boy Scouts of America 

Idaho State Alu nni Association 

National Ski Pairol Association - Patrol Leader 

University of Idaho Ahimni As.vociation 

CERTmCATONS 

OSHA Hazardclus 

Advanced Firstl 

Waste Operator Certification 

Aid and Emergnicy Care. Aiuencan National Red Cross 
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Geologist - States of Uaho, Oregon. Virginia 

Teacher, State of Uaho 

AWARDS 

Certificate of A] i^eciation. Monison-Knudsen Engineers. Inc.. 1986 

Oiitstanding Ear fa Scientist, Ganuna Rho C b ^ e r , Sigma Gamma Epsdon, 1974 

PUBUCAITOI rs AND FRE5ENTA1T0NS 

Mink, L.L.. 19iO. Andysis of an Aquatic EnvironinentReoeiviiig Domestic and Industrial Wastes: Confercoce on 
Trace Substances in Environroeotal Heahh. University of Missouri. 

Mink. L.L., Wij liams, R.E., Wallace, A.T., Mar. 1971. Effact of Inchistrial and Domestic Effluents on die Water 
Quality of the clieur d'Alene River Basin: Uaho Bureau of Mines & Geology, PuiqAIet #149. 

Mink, L. L., Kctly, C D . , Williams, R.E., April, 1972. Stmcturd-Environmeotal Characteristics of TailingPonds: 
lOth Anmud Eq jneering Geology and Soils Symposium, Moscow, Uaho. 

Williams, R.E., Wallace, A.T., Mink, L.L., 1972. Effect of Eariy Day Mining Operations on Present Day Water 
Quality: Ground Water, Vol. 10, No. 1. 

Mmk, L. L. , A nil, 1973. In Lieu Lands-History and Selection: Uth Anmud Engineerii^ Geology and Soils 
Syn^osium. Pocatello, Uaho. 

Williams. R.E., WaUace. A.T.. McNay, L.M.. Mink, L.L., July. 1973. Renovation of Wastes by Mine Tailings 
Poods: Mining Engineering. Vol. 23, No. 7. 

Mink. L.L.. e t tL , April. 1974. Mercury and Heavy Metd Contamination m the Jordan Creek Drainage Near SQver 
City, Owyhee C woty, Uaho: Proceedings ofthe I2th Ammd Engineering Geology and Soils Symposium, Boise, 
Idaho. 

Noibedc, P.H., WiUiams, R.E., Mmk, L.L., June, 1974. Ground Water Leaching of Jig Tailings Deposits in d» 
Coeur d'Alene Dirtrict of Northem Uaho: Water Resource Problenis Related to Mining, American Water Resources 
Association. 

Mink, L.L.. Wa Uace. A.T.. Apti. 1975. Shtdy on die bnpact of SubsurfiKe Sewage Disposal in die Ada-Caityon 
County Area of Southwest Uaho: Department of Anny - Corps of Engmeers. 

Gihnore. C , Be :k, S., Mink. L.. etaL, Oct.. 1975. Uset's Manual for the Sdection and Management of Feedlot 
Sites and Land Disposd of Manure in Boise Valley. Idaho: Dqiaitmettof Army-Corps of Engineers. 

Williams. R.E.. Mink. L.L.. Dec.. 1975. Settling Ponds as a Mining Wastewater Treatmoit Facility: Idaho Burean 
of Mines & Geojlogy, Pamphlet #164. 

Applegate, J.K.i Donaldson. P.R.. Mink. L.L., March. 1976. Geologic and Seismic Studies for die Boise Froitf, 
Idaho for Geothkmal Resource Evaluation: Rocky Moiutain Section of American Association of Petroleum 
Geologists and tlw Society of Economic Paleontologists and Mineralogists Anmml Meeting. 

HoUedMugh. K 
Projcvi: Geotheimal Rcvmirce Council Tramtacttons. Vol. 1. 

M.. Doiuiklson. P.R.. Applegate, J.K.. Mink. L.L.. Stoker. R .C, May. 1977. Boise Geothemnl 
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Mink. L.L.. Grdiam. D.L., Oct., 1977. OeothersMlPotentidof the West Boise Area: U. S. D^nrtment of Energy 
National Engine ering Laboratoiy. TREE 1162. 

Prestwich. S.M . Mink. L.L.. S ^ . , 1979. Snake River Vtoiu Geotbennd Expknation Well: Geothermal Resource 
Council Transactions, Vol. 3. 

Gokhnan, D.. / Jlman, D.W., Mink. L.L.. Oct., 1979. Data Collection and Evahiation of Combined Fractured and 
P<)rous Media F low m a Fhiid-Dominated Geothermd System: Nationd Water Well Association, OUaiioma City, 
Oldahoma. 

Mink. L.L.. Miy, 1981. Geothermd Potentid ofthe Madison Aquifer System: Rocity Mouitfain Ground Wata-
Conference. Lai amie, Wyoming. 

Mink. L.L.. Mdlloy, M.W., Nov.. 1981. Nationd Geothermd Reservoir Ei^ineering and ExplorBtion Tedmology 
Program: New ^eaJand Geothermd Workshop. Auckland. New Zealand. 

Mink. L.L.. LeLe, R.D.. Nk:hol$. CR.. May, 1982. Tbe Raft River 5MW(e) Binary Project: Inteniationd 
Conference on < leothermd Energy, Florence, Itdy. 

Mink, L.L., et iL. April. 1983. Utah State Prison Geothermd Project: Rocity Mountain Groundwater Conference, 
Boise. Idaho. 

Crdg. M.R.. M ink. L.L.. 1985. An Andyticd and Gra|riiicd Technique to Determine die Spacing of Dramage 
Wicks For Presi ur« Relief in an Open Pit Cod Mine: Proceedings ofthe Seooid Interoationd Mine Water Congress, 
Granada. Spain, Vol. 1. No. 1, pp. 95-103. 

Kunze, J.F.. Ri iunlson. A.S.. HoUetdwu^. K. M., Nichols, C.R., Mink, L.L., May, 1985. Non-Electric 
Utilization Proj< ct: Proceedings of Second United Nations Geothermd Symposiiun. 

Mink. L.L., M< rida. L.F., Cdcedo A., Oct.. 1988. Zunil Geodiermd Project An Update: Geodiennd Resources 
Coimcil Transactions. San Diego, California. 



WESTERN ENVIRONMENTAL LAW CENTER 
Grove Burnett 
P.O. Box 1507 
Taos, New Mexico 87571 
(505)751-1776 
(505) 751-1775 Fax 

Attorneys for Plaintiffs 

UNITED STATES DISTRICT COURT 

DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corporation, and 
NEW MEXICO CITIZENS FOR CLEAN AIR 
AND WATER, a nonprofit corporation. 

Plaintiffs, 

VS. 

MOLYCORP, INC. 

Defendant. 

PLAINTIFFS 
RULE 26 (a) (2) (B) 
EXPERT REPORT OF 
LELAND LEROY MINK, 
Ph.D., PG 

I, Leland L Mink, provide the following report as required by Fed. R. Civ. Pro. 26 
(a) (2) (B) and the Court's March 17,1997 disclosures. 

A. SUMMARY OF QUALIFICATIONS 

1. QUALIFICATIONS OF WITNESS 

• Director of the Idaho Water Resources Research Institute 

Co-director of the Center for Hazardous Waste Remediation 

Researcher and Professor of Hydrology at the University of Idaho 



Menzies, A.J., Granadoes, E.E., Sanyal, S.K., Mink, L.L, Merida, L, 
1990. An Integrated Test Program for the Definition of a High Temperature 
Geothemnal Reservoir: A Case Study from the Zunil Geothemial Field, 
Guatemala, Geothermal Resources Council Transactions, Vol. 14, Part I, 
Hawaii. 

Adams, M.C., Moore, J.N., White, L.D., Mink, L L , Leiva, O., Ramirez, S., 
Anchissi, A.C., 1992. Fluid Recharge ofthe Zunil, Guatemala Geothemial 
System. 

Freeman, K.M., Mink, L.L, 1993. Geographical Viability of Ground Water 
Geothermal Heat Pumps in the United States. Geothermal Resources Council: 
Utilities and Geothermal: An Emerging Partnership. 1993 Annual Meeting. 
Transactions, Volume 17. Burlingame, Califomia. 

Whitney, D.C, Mink, L.L., 1993. Agri-chemical Groundwater Quality 
Protection in Idaho: Management and Policies, Fourth National Conference on 
Pesticides Proceedings, Richmond, Virginia. 

Foley, D., Mink, L., 1996. Geysers, Mudpots, Hotspings and a Lurking 
Volcano: Yellowstone National Park as a Dynamic Laboratory in Geologic 
Observation. Geologic Society of America Transactions, Denver, Colorado. 

Mink, L.L., 1996. Headwater Watersheds: Using Yellowstone as an 
Outdoor Classroom for Watershed Training, Geologic Society of America 
Transactions, Denver, Colorado. 

Mink, L.L., 1996. Idaho Mobile Outreach Pollution Prevention Program, 
ECO-lnforma '96 Proceedings, Orlando, Florida. 

2b. ADDITIONAL SELECTED PUBLICATIONS 

Craig, M.R., Mink, LL. 1985. An Analytical and Graphical Technique to 
Determine the spacing of Drainage Wicks for Pressure Relief in an Open Pit 
Coal Mine: Proceedings of the Second International Mine Water Congress, 
Granada, Spain, Vol. 1, No. 1, pp. 95-103. 

Goldman, D., Allman, D.W., Mink, LL. Oct. 1979. Data Collection and 
Evaluation of Combined Fractured and Porous Media Flow in a Fluid-Dominated 
Geothermal System: National Water Well Association, Oklahoma City, 
Oklahoma. 

Williams, R.E., Mink, L.L. 1975. Settling Ponds as a Mining Wastewater 
Treatment Facility: Idaho Bureau of Mines & Geology, Pamphlet #164. 



Norbeck, P.H., Williams, RE., Mink, LL. 1974. Ground Water Leaching 
of Jig Tailings Deposits in the Coeur d'Alene District of Northem Idaho: Water 
Resource Problems Related to Mining, American Water Resources Association. 

Mink, L.L., et al. 1974. Mercury and Heavy Metal Contamination in the 
Jordan Creek Drainage Near Silver City, Owyhee County, Idaho: Proceedings 
ofthe 12 Annual Engineering Geology and Soils Symposium, Boise, ID. 

Williams, R.E., Wallace, A.T., McNay, L.M., Mink, L L 1973. Renovation 
of Wastes by Mine Tailings Ponds: Mining Engineering, Vol. 25, No. 7. 

Williams, R.E., Wallace, A.T., Mink, L.L. 1972. Effect of Eariy Day 
Mining Operations on Present Day Water Quality: Ground Water, Vol. 10, No. 1. 

Mink, L.L., Kealy, CD., Williams, R.E. 1972. Structural-Environmental 
Characteristics of Tailings Ponds: 10th Annual Engineering Geology and Soils 
Symposium, Moscow, Idaho. 

3. COMPENSATION 

Hourly rate is $125/hr 

4. CASES IN WHICH WITNESS HAS TESTIFIED IN PAST 4 YEARS. 

None 



B. SUMMARY OF OPINIONS 

The summary for opinions has been developed from documents available 
through Molycorp and various public sources. These sources are identified in 
the Basis for Opinions discussion. The opinion also has been formulated from 
observations during a tour of the Molycorp Mine area on December 17,1996 
and discussions during the site visit In addition, reports from state and federal 
agencies, Molycorp consultants and available geologic maps and figures were 
considered. 

Critical information obtained which solidified my professional opinion that 
a direct hydraulic connection exists between the waste rock piles and the Red 
River include: 
a) The numerous citations in the literature including Molycorp documents and 

consultant reports that the potential for groundwater flow exists (see Basis 
for Opinions). 

b) Geologic information (maps and reports) showing faults, dikes and alluvial 
material with adequate permeability to transmit water (see Opinion by Mr. 
Richard Kelsey). 

c) Water quality and geochemistry information (see Opinion by Dr. Barbara 
Williams) that show geochemical evidence for direct hydraulic connection. 

d) Hydrologic information including evidence for infiltration and recharge on 
waste rock piles, evidence of discharge through seeps, springs, and hydraulic 
data from monitoring wells within bedrock and alluvial material. 

1. The geologic and hydrologic setting within the Molycorp Mine area 
provides for a direct and active hydraulic connection between the waste rock 
piles and the Red River. The permeable nature ofthe shallow unconsolidated 
alluvial material in the Red River Valley and lower areas of the tributary streams 
together with underiying fractured bedrock provides permeable material and 
pathways for shallow groundwater flow to discharge into the Red River adjacent 
to the Molycorp Mine. Waste rock piles overiying this natural alluvial/fractured 
bedrock are composed of broken rock and are permeable unless specifically 
capped with impermeable material. The waste rock piles at the Molycorp 
operation exhibit neariy flat to steeply sloping uncapped surfaces with drainage 
and water collection areas. Water infiltrating into the waste rock piles percolates 
downward to the shallow alluvial and/or fractured bedrock and then moves 
laterally to discharge areas along the Red River, the topographic low point in the 
Molycorp Mine area. Some bermed areas enhance ponding of water which 
disappears after a rain/snowmelt event indicating infiltration occurs through the 
waste rock piles. 

2. Ground water is collected within the underground workings and used 
within the mill operation. The mill water is then discharged to the tailings 
impoundments outside of the active mine area. Hydrologic data indicate only a 



small portion of the shallow ground water within the mine area is captured by the 
underground workings and is transported to the tailings impoundment. The 
remainder of the ground water moves toward the groundwater discharge area 
within the Red River Valley adjacent to the mine. Ground water was also 
collected by the Moly Tunnel prior to 1992. Subsequent plugging of the tunnel in 
1992 has stopped the discharge but has resulted in infiltration of ground water 
into the fractured bedrock adjacent to the plug, creating a groundwater flow 
system moving through the fractured bedrock into shallow alluvium of the Red 
River Valley and discharging as springs into the Red River. These conclusions 
are evidenced by the recent formation of Portal Spring near the mouth of the 
Moly Tunnel in 1994. 

C BASIS FOR OPINIONS 

1. Ground water in the unsaturated zone, in perched water zones, and in 
the saturated zone moves from recharge to discharge points. Sources of this 
water are both natural and mine-related: infiltration, surface run-off, and 
seepage from natural springs and mine-constructed waste-rock piles. The 
discharge points consist of the deep underground mine, the Red River, and 
(via slurry line) the Tailings Area ponds (1013, p. 5). The natural groundwater 
gradients are toward the Red River. The primary hydraulic linkage between up-
gradient sources and the river is the fan delta deposits at the mouths of tributary 
canyons at Capulin Canyon and Sugar Shack South (1013, p. 5, Exhibit 1). 
Perched water can form near the base of the waste-rock dumps. Perched water 
can also form in zones of fractured bedrock above the main water table and 
above clay intervals in the valley fill. Bedrock seeps, such as the seeps at Cabin 
Springs near the river, may flow from a perched bedrock zone (1013, p.6). 

The Tertiary volcanics and sedimentary rock units are highly fractured 
and faulted throughout the caldera block north of the river (1013, p. B-1). The 
Tertiary volcanic rock below the water table constitutes the aquifer in the area 
and has highly variable hydraulic conductivity depending on the fracture 
orientation, fracture spacing, and the openness ofthe fracture spacing (1013, p. 
B-2). Questa geologists mapped northeast-southwest and east-west trending 
tertiary dike swarms that intersect in the area of the Cabin Springs. These 
structures are evident in the geologic maps (1013, Figure A2:1037). The 
northeast-southwest swarm underiies the existing Middle and /Sugar Shack 
South waste rock disposal areas. The presence of the dikes may be indicative 
of structurally controlled zones that hydraulically connect the foundation of 
Middle and /Sugar Shack waste rock disposal ai'eas to the Cabin Springs (1012, 
p. 13). 

Ground water in the shallow alluvial and upper fractured bedrock systems 
flows into the Red River. Seepage through the waste rock disposal areas and 
the shallow underlying colluvium and alluvium potentially contributes to the 
quality of springs and seeps that have been identified adjacent to the Red River 



near the mine site (1012, p. 21). Potential paths of mine impacted drainage flow 
to the Red River include seepage and groundwater flow from the Capulin, Sugar 
Shack South, Middle and Spring and Sulphur Gulch waste rock disposal areas 
through alluvium and geologic structures possessing high hydraulic conductivity 
(1012, p. 11). A number of seepage studies have demonstrated that the Red 
River is a gaining stream in the vicinity of both the Molycorp tailings area and 
mine area(1021, p. 16). In the middle reach of the Red River (the reach from 
Questa to Red River, which includes the Molycorp mine area), seepage studies 
have documented accretion from ground water into Red River at average rates 
of 4 cfs(USGS Oct. 1988),(1021, p. 10) While some of the drainage reaches 
the Red River by overland flow (e. g. in Hansen Creek and Haut-n-Taut Creek), 
much infiltrates the colluvium and river channel alluvium and discharges to the 
Red River through seeps/springs. Many of these seeps have perennial flow, 
even during dry seasons. Therefore, an undetermined portion of the seep is 
likely attributable to ground water which recharges the river (1021, p. 27). 

There are two principal, and interconnected, groundwater systems in the 
mine area: a fractured bedrock aquifer and an overiying aquifer within the 
alluvium and valley-fill ofthe Red River and tributary drainages. Water from all 
the new mine monitoring wells (Exhibit 2), as well as the seeps in the middle 
reach of the Red River, exceed New Mexico Groundwater standards for certain 
constituents: total dissolved solids, sulfate, fluoride, aluminum, iron, 
manganese, cobalt, copper, nickel, zinc, and cadmium (1021, p. 67). For both 
aquifers there is evidence for a release of these contaminants from Molycorp 
sources. Data show that water from mine wastes contains significantly greater 
concentrations of sulfate and metals (aluminum, iron, manganese, zinc, copper, 
cadmium) than water from scar areas. In comparing water quality of seeps 
located downgradient of Molycorp to seeps located at scars upgradient of the 
mine, a more than three-fold increase is shown for concentrations of iron, 
aluminum, copper, and manganese. Data for the fractured bedrock aquifer 
indicate a release of arsenic, cadmium, and copper that is partially attributable to 
Molycorp mine. Analysis of data from USGS groundwater seepage 
investigations in 1965 and 1988 indicates that there was a significant (149%) 
increase in seepage rates (groundwater accretion) to the middle reach of the 
Red River near Molycorp in 1988 as compared to 1965. The Molycorp open pit 
was begun in 1965; by the time ofthe 1988 seepage investigation the pit had 
been in place for more than twenty years. The pit and associated waste-rock 
dumps enhance groundwater recharge and may be responsible for the 
documented increase in seepage rates and changes in water quality (1021, p. 
67). 

Local drainage pattems have been altered as a result of mining and the 
implementation of Molycorp's surface water management and sediment 
collection system (1012, p. 4). Direct surface runoff from disturbed areas to the 
Red River does not occur under normal conditions. All significant areas of mine-
affected drainages contain surface water and sediment impounding facilities 
(1012, pp.10,11, and 20). In Goathill Gulch below the caved zone, surface 



runoff is collected in surface impoundments. Surface flow in Capulin Canyon is 
also impounded and retained. Surface water discharges from waste rock 
disposal area adjacent to the Red River are contained in sediment collection 
ponds located at toes of waste rock disposal area (1012, p. 21). All watersheds 
within the mine disturbed area contain exposures of hydrothermal scar. These 
drainages are equipped with surface water and sediment collection facilities that 
prevent discharge of surface water and sediment from the mine disturbed area to 
theRedRiver(1012, p. 4). 

The potential exists for a portion of the seepage from waste rock placed in 
Capulin Canyon to bypass the seepage collection and pump back system 
located in Capulin Creek. Seepage from the waste rock disposal area located 
adjacent to the Red River and from Upper Capulin Canyon potentially 
contributes sulfate and metals to the Red River (1012, p. 4). 

Subsurface seepage from the new mine site, the mill site and the Sugar 
Shack South, Middle and Spring and Sulfur Gulch waste rock disposal areas are 
currently not controlled by Molycorp's seepage collection system. Acid 
generating materials in these areas have the potential to contribute sulfate and 
metal loads to the Red River (1012, p. 38). 

The mine waste-rock dumps are recharged from snow melt and other 
precipitation events. Mine waste-rock dumps function as perched aquifers that 
discharge water to surface seeps and flows, to valley-fill sediments and to 
fractured bedrock (1013, p. B-3). Lack of storm water runoff from Goathill Gulch 
and Spring Gulch (Discharge points 004 and 005) since pennits were issued in 
1993 (1021, p. 3) indicate surface water diversions and impoundments 
potentially are resulting in increased recharge into the system. 

A possible source is water from the waste-rock dumps infiltrating bedrock 
and/or valley-fill up-gradient from the wells (1013, p. D-3). While most of the 
leachate from the mine waste dumps and natural acidic run-on from scar areas 
is collected and purposely directed by Molycorp to ground water within the new 
underground mine, the numerous fracture systems in the vicinity of the mine 
(which are well documented in the geological literature) may provide an avenue 
for the collected waste water to reach the Red River. Several statements from a 
recent hydrogeological report suggest this possibility. The past rate of 
dewatering the mine, 0.55 cubic feet per second (cfs), is less that 40% of the 
estimated amount of water available to recharge (1.45 cfs) (1008, p. 8). 
Therefore, approximately 0.9 cfs is not collected by the mine. The report 
continues to state the fractures in the volcanics may provide an avenue for 
recharge to reach the Red River. Numerous geological reports mention that 
dominant structural features (fractures) in the mine area trend NNE to NE. 
These fractures would therefore direct ground water and seepage from the pit 
area west and southwest toward the concentration of acidic seeps along Red 
River near the mouth of Capulin Canyon. (1021, p. 22) 

The water quality of well water (1021, Table 8) is best described in terms 
of specific areas where there may be linkages between sources (dumps. 



bedrock, valley-fill) and sinks (river seeps). These areas are: 
* Middle Waste-Rock Dump (MMW-13) 
* Sugar Shack South Waste-Rock Dump (MMW-IOA, -IOC, and -11) 
* Sugar Shack West Waste-Rock Dump (MMW-7. -6A. and -8B) 
* Capulin Canyon (MMW-2 and -3) 

These seeps were not noted until January 1993, despite numerous eariier river 
surveys (Molycorp 1994 communication). The immediate source of the springs is 
ground water seeping from the valley-fill aquifer exposed along the banks of the 
river(1013, p. D-3). 

2. Seepage entering the 1000 foot station of the decline and draining to the 
underground workings contains elevated metal concentrations that suggest the 
waste dumps are the seepage sources (1012, p. 32). Inflow into the 
underground workings is very small compared with the surface and shallow 
alluvial and upper fractured bedrock groundwater flow quantities (1012, p. 18). 
The groundwater drawdown cone that has developed around the mine captures 
much of the groundwater flow in the low permeability bedrock (1012, p. 21). 

However, Capulin Canyon appears to lie outside the zone of influence of 
dewatering cone of depression (1013, pp. 6 and 12). Monitor wells MMW -10A, 
IOB and IOC also were considered to be outside the cone and related to a water 
table at or very close to the elevation of the stream bed. This is evidenced by 
monitoring wells 2, 3,10A, IOB and IOC not responding to five months of 
dewatering (1013, p. 12). This also suggests that the mine was de-watered from 
the deeper part of the groundwater flow system and did not appreciably, if at all, 
reduce accretion to the river from ground water. The explanation for this is that 
most of the ground water which recharges to the river may have come from the 
upper part of the groundwater system. SPRI (1008,1013) concluded that the 
cone probably did not extend to the river. The stability of the water levels in the 
monitoring wells over the first 5 months after their installation, despite 
continuous dewatering of the underground mine, (several hundred feet decline 
over the same period), supports the interpretations that a steep cone of 
depression occurs over the mine and that the edge of the cone is north of the 
river(1013, p. B-7). 

Leland L Mink ^ 
Dated March 13.1997 
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Resume 

LELAND L, MINK 

Address: 

Tdepfaone: 

Birtbdate: 

EDUCATION 

1965 B.S. 

1971 M.S. 

217Styner 
Moscow, Idaho 83843 

(208) 882-9009 (home) 
(208) 885-«429 (wori^ 

March 6,1940 

CAREER SUMMARY 

Math/Science Education, Idaho State Univenity, Pocatdio, Idaho 

Hydrology, ' ^ e c t cf Industrial and Domestic Effiuents on die Water Quality efdie Coeur d'Alene 
River Basin,' University of Idaho, Moscow, Idaho 

1973 Ph.0.1 Geology, 'Evaluation of Seating Ponds as Treatment Devices For Mine Waste Water.' University 
of Idaho, Moscow, Uabo 

SHORT c o m SES 

1972-1973 

1974 

1977 

1980 

1980 

1981 

1983 

1986 

Geothemd Resource Councd Geothermd Exploration, Sacramento, California 

Montana State University Geothermd of Ydlowstone Park, Bozeman. hfentana 

Los Alamos Scientific Laboratoiy Reservoir Engineerixig, Les Alamos, New MexKO 

U.S. Govenuneat Effective Siqiervision Devdopment, Portland, Oregon 

American Petroleum histttute Well Dtillnig Technology, Uaho Fails, Idaho (eorrespondenoe) 

U.S. Governmeot Management Development, Phoenix, Aritona 

Geothermd Drilling. GRC. San Francisoo. California 

Practical Aspects of Groundwater Modeling. Boise, Uaho 

ADVANCED COURSES 

1987 

1989 

OSHA Hazardous Waste Site Operatioiis Safisty Tiaining, MKE, Boise, Idaho 

Project Managmnem Training. MKE, Boise. Idaho 
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Twmty years e: Lperience in performing and managing faydrologicd evatuatiww and management of hazaidous and 
radioactive wasie projects. Currently specializes in groundwater and geodwrmd resource cwahiattons and 
development. Condnctsexplorationactivitiesahnedat potentid devehipmeot of groundwater and geothermd 
resources. Involved in environnwitd studies relating to grotudwatm contamination and nugration of hazardous 
waste. 

Experience in managing and conducting water quality studies, groundwater hydrology investigBtmns. surface water 
hydrology investigatians, aid geochemistry anatyses at sevend hatardous waste aid eovironnaeitially sensitive sites. 
These include hazardous waste spills, laidfill operations, urban runoff, agriculturd nmoff, mining operations and 
energy develqniest projects. Involved in scoping the investigations, condmtins <he field data collection infttnrfjng 
drilling and sanmling, perfbrming (lata and laboratory analysis, and writing ibniid reports. Experience includes 
analyticd and numericd "^•^'^"•e tecfamques fbr lioth groundwater aid surface water studies. 

t flum^^dioitt i Active managedMnt experience on hazaidous waste projects has provided an innkptfa understanding of envirbmnentd 
and r^datory | tolioy, paiticulariy rekted to RCRA and CERCLA. Experienced in providing teciinicd support and 
expen testimsmy at public aid professiond meetings, congressiond hearingB, and court cases. 

K^FERIENCE 

09/64 
02/65 
09/65 
11/66 
02/71 
02/67 
09/67 
05/68 
09/68 
09/69 

01/72 

0 2 m 

09/76 

Teadung Assistant, Department of Geology. Uaho State University, Pocatello, Uaho 
2nd Lieutenant, Artillery Officer, 4th Division ArtiOeiy, Fort Lewis, Washington 
1st Lieutenant, Forward Observer, 1st Air Cavalry, Viet Nam 
1st Lieutenant, Escort Officer, Visitor's Bureau, Fort SiU. Oldahoma 
Captain, U.S. Amty Reserve, Moscow, Uaho 
Junior High Math Instructor, Jerome School District #261, Jerome, Uaho 
Junior High Math/Science Instructor, Douglas County Scixiol District, Zepityr Cove, Nevada 
FieU Assistant, Uaho Bureau of Mines and Gedogy, Moscow, Uaho 
Teaching Assistam. Dqnitmem of Geology. Univwsity of Uabo. Moscow, Uaho 
Research Assistant, College of Nfines, Vmvetsity of hhho, Moscow. Uaho 

Hydrogeologist, Uaho Bureau of Mines and Geology, Moscow, Uaho 
(Transfierred in June. 1972 to Boise. Uaho. to set iqi a biaadi office at Boise State University) 

Administered branch office ofUaho Burean ofMines and Geology at Boise. Conducted and pddished 
investigations rehuing to Uaho geology and hydnUgy. Worked widi and advised the geoeid pidilib 
and locd industries oigeobgicd and faydrologicd matters. Assisted the Uafao legislature and elected 
ofRcials dealing with Idaho minerais, water, and land status. Involved with other State ageoetes 
conducting short courses. Performed teaching and research one-qoartn' time widi Boise Side 
University in the areas of groundwater hydrology aid eavirammUd sciences. 

/^sociate Professor, Dqmtmeot of Geology Boise State University Boise, Uaho 

htstiucted courses in groundwater geology, cnvironmentd geok^, structnrd geology, fundametBids 
of geology, aid advised 25 to 30 students, nincipd investigator fbr reseerch grants with tl» Coips 
of Engineers, ERDA (Energy Researdi and Developmeiit Agenqr), and NSF (Natioad Science 
Foundoioa). Co-princqxdinvestigaior for two grants with the University of Uaho and one with Uaho 
State University. 

Research Geohydrologist, U.S. Environmentd Piratevtitn Agoicy. Environmeoid Monitoriflig aid 
Support Laboratoiy, Las Vegas, Nevada 
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04/77 

06/78 

06/79 

09/80 

TO 150575117759914 P . 09 

Managed giants and ooitfrRCts inyohring dewelopmetrt of giouid aid surfiice water fflonttoting systems. 
Provided tecfanicd expertise m phuming and aasistiag reseaidi programs aimed at dewek>{»ng and 
improving methodology for ground and sur^Ke water monitoring. Reviewed technied rqioits of 
private industry and otfaer goveinmentd agencies. Served as tbe Mtmitoring Systems Andysis 
representative on woridng g r a i ^ fbr the developmem of ground and surfacewater monitoring 
technology. 

Program Manager, U.S. Depeitment of Eimgy, Resouroe Explorstioa & Assessment Branch, Division 
of Geothermd Energy, Washington, D.C. 

Worked wotfa the Energy Research and Devdofmient AdministrBtion in fbnning and innnayrtg the 
resource assessment aid reservoir engineering program widmi the Division of GeoCfaennd Enargy. 
hawfeced widi high level federd and administrative and cangressiond personnd dealing widi budget 
and progranmatic malteis. Established long-term progiaro [dans and guidelines for geotbmnd 
developmeitf. Formed and monitored programs widi national Idioratories, univBrsities, and state 
agencies. EstabUshed liaison with otho' federd progiaiia and agencies, and with the piivBte sector 
involved in geothermd exploratimi and developmem. Managed m^ior interoationd cooperative 
geothermd progiams with hdy and Mexico. 

Physicd Scieatist, U.S. Depaituiwit of Energy, Enetgy & Technology Division, Uabo Operations 
Office. Uaho Fails, Uaho 

Served as the principd expert in hydrology fbr the Resource Defioition Branch. Fhivided progtam 
managemutf for geoscience, resource definition, and drilling programs. Responsible for the 
identification, location, and characterization of geothermd resources fbr the states west of the 
Mississippi. Responsible fbr planning and evahiating functions for the various program efements as 
wdl as being involved in itfwpreting, reporting, and distiibutien ofthe conclusions of these prognms. 
Principd areas of activity involved exfrforation technology, geothermd resource chaiacterizatian, and 
drilling these resources. Determined need and recommended new direction which helped aooderate 
commerctd development of geothermd eastgy. Provided evahiation and technical directicai of 
contractor cork developing new concepts or equipment. 

CbM, Resource Definitkxi Branch. U.S. Dqwlment of Energy, Energy & Tedmokgy Dividon, Uaho 
Operations Office, Uaho Fails, Uaho 

Managed the Resource Definitiott Bnuich ofthe Office of Geodtermd Energy. Invtdved sopnvision 
of a staff of two professiond people and daily contact with persomd from DOE-HQ, subcontractors, 
nationd laboratoiies, foreign aid domestie scientists, and tbe geaerd pidilic. Senred as Tecfanicd 
Piognun Muager in a deoa^ralimd opentfioa mode to DOE-HQ fbr tbe fbllovnng iBtiand geoscience 
programs: Reservoir Engineering: Exploration Technology and Developiiient; Slate Resource 
Assessment; and Industry-Cost Share Drilling IVognun. Didies inctoried sGOping, devefaqring, and 
mottitoriag the tedmicd aspects of diesa natiettd progiams and intei&ciog widi DOE-HQ on msfor 
progranmatb decisions. S^vadasdieprincipdBxpeitinhydrogeology and reservoir eatgineering for 
tbs energy Technology Division. 

Chief. Geodiennd Energy Branch. U.S. Depaitment of Energy, Energy &. Technology Division, Udio 
Operations Office, Uaho Falls, Idaho 

Managed the Geothermd Eneigy Branch wiiicfa involved the direct supervision of fmr personnd; 
ResponsibiB for die impieaieotatian, management, termination, and repotting of« variety of prognuiw 
designed to stimulate the devdopmeitf of geodiennd lesomeee. Developed technology and the mediods 
by which diose resources were to be used as a viable onrgy source. Provided leadership and expert 
advice within die Depwitmoit cn a nationd and r^iond scale to other agencies and die goierd public 
fbr the totd geothemid prognun. Enqihftsis was placed on those Itydrothermd systems ofthe Westem 
States and the Economical and environmentally acceptable approaches to developing those systems. 
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01/82 

11/83 

01/86 

01/88 
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Cooidinted die geotbennd prognun mamged duou^ the Uafao Operations Office widi odMT Branches 
such as Low-Head Hydro, Akxiliol, Biomass. Mimiripri Waste, and Conservation. Served as a meadier 
of nationd committees or groups which formulated fuadamenld policies and determined nationd 
priorities for existing and required progiams. EstabKsbed new programs and evahiated existiiig 
research and dsvelqiiKntactivfties. Devefciped stndaids and guides fbr use in selecting, finding, and 
managing new activities. 

Responsible for 13 major programs involving over 100 iadividiid contracts with a ownltiinnl amnd 
budget in excess of %iniUiondolfaus. Ihese programs iovolved severd myor adond projects such 
as eaqitoraiion technology, geothwind drilling, reservoir cngineeiing, DOD MX/RES Misdie program, 
and Raft River 5mw. binaiy power plam. 

Staff Hydrologist, Mining Group, Morrison-Knudsea Con^nny, Inc.. Boise. Uaho 

Managed (sxijects relating to faydrology, resouroe invesiigatiott, waste management, energy 
devetopment, and envttonmantd techixilogy. Supervised pngects involving geotbennd resources, 
geohydrology. res^voir engineering,aid mining hydrology, as weU as environnmtd baseline 
studies, mine reclamation stadieis. altemative energy resource mvestigations. groundwater 
modeling, and acid mine drainage problems. 

Instructor. Hydrogeology and Geothermd Geokigy, Boise State Univeisity, Boise, Uaho 

Senior Design Project Engineer, Hydrology, Monison-Knudsen Conqany, bic., Boise, Uaho 

Senior Manager cm projects relating to hydrology, resource investigation, waste management, 
energy development, and enviromiMiitd technology. Major eaqdiasis on projects involving 
geodiermd development, geohydrology, reservoir eiogmeering, and minhig hydrology, as well as 
hazardous waste remedid investigation and feasibility studies. Also responsible fbr projects relating 
to mine reclamation studies, ahernative energy resource tavestigatioas, groundwater moddii^, acd 
mine drainage problems, and ttydrologic inqiacts of nuclear waste mmind storage. Has been 
involved in severd groundwater dsvelopaient projects widi wdls ranging from 1,000 to over 4.000 
feet deep. 

Staff Design Project Engiiwer/Manager, Monison^Cnudsea Engineers, Inc. (Formeriy 
Morrison-Knudsen Compaity, Inc.) Boise, Uaho 

Managed projects rahttng to iiyifaology, resooroe investieBtion. waste management, enetgy 
developmem and envtrotmeotd tecfanobgy. Has supervised projects involving geodmmd 
resources, geohydroiogy, reservoir ragineeriog, and miniqg hydrology, a* well a> enviroomertd 
baseline studies, mine reclamation studies, ahernative energy resource investigations, ground water 
modeling, acid mine drainage problems, and faydnrfogic impacts of nuclear waste terndnd storage. 

Manager. Hydrology/Ceosciences. Monison-Kinidsea Engineers, IncBoise, Idaho 

Served as Manager of Hydrologic Services fbr MKE's Haxardous Vfasta and Envirotmndd 
Divuion specializuig in remedid investigatioiis, site assessments, feasfiiility studies, and remedid 
action for hazardous waste sites. Project experience inehdes management ef site investigation and 
assessment, feasibih'ty studies, and regulatory anatyses work for a oenfklentid RCRA fit» ia Uabo. 
Also managed dearaip activities at a Utah railroad maintenance and switchyard fiwility which 
included site inspection, remedid investigalioo, feasibility studies, and remedid action alternatives. 
A8se«s«d geologic, hydrologic, and soil conditions to characterize the Igrdrologicd regime as a 
basis for remedid pbuuiing. Majot projects inehide invesdgations and site assessments to study the 
impacts of mining activities on growodwater resources and suifitce water quality and quantity in 
Idaho, investigation of contninination of groundwater from various spill and disposd activities at 



UtC-10-ig96 16:55 FROM ENUIROSEARCH TO 150575117759914 P . 1 1 

1989-preseiit 

1995-1996 

numerous hazardous waste sites, and assessment of groundwater iiq»cts from a proposed 
high-level radioactive waste isolation facility. Has also been involved in severd watw well 
development and geothermd exploration projects for wells ranging firom 1,000 to over 10,000 fleet 
deep. Managed a major geothermd drilling and power devetopment projea in Guateouda. 

Director, Uaho Water and Eneigy Resources Researdi Institute, Univanity of Idaho, Moscow, 
Idaho. • 

Directing activities of die Water and EoMgy Resources Researdi InstitutB jm-tftrng rnonitoring 
research projects, admintstering grants and contracts, and managing proiissiond and tecfanicd 
staff. Responsibilities also include working with state and federd ageades, private industry, and 
other universiUes in performing water and eovgy investigations and research. Also serve as Co-
Director for the Center for Hazardous Waste Rmmriiation Research. 

Presideitt ofthe Nationd Institutes for Water Resources (NIWR). 

PROFESSION! \L MEETINGS 

Stanford Reserv 3ir Engineering Workshop, DOE Prognun, presentation, Stanfoid University, December, 1977 

First Annud Mexico-U.S. Geothermd Conference, DOE Prognun, preseatatian, Ceiro Prieto, Mexico. April. 1978 

Geothermd Energy Short Course. Washington. D .C . May, lir78 

Rocity Mountain Region Geothermd Energy Workshop. Sah Lake City. Utah. June. 1978 

Geothermd Enelrgy Demonstration Project, Opportunity Notice Tecfanicd Evahiation Committee Member, San 
Francisco, California, August, 1978 

Cerro Prieto Co aference, San Diego, California, Septendier, 1978 

First Invitationa I Well Testing Symposium. Lawrence Berkeley Labomtoty, Bnfcekry, California, October, 1978 

Stanford Reservoir Engineering Workshop, Session Chairman, Stanford University, Stanford, Califoiata. Deceniber, 
1978 

Mexican-U.S. Cieotfaennd Agieonent Meeting. Coordination Team Member. Mexicali, Mexico. Jannaiy, 1979 

Geothermd Res wrce Assessment Program Annud Meeting, Session Chairman, presratation. Salt Lake City, Utah, 
January, 1979 

Second Mexico- U.S. Geothermd Conference. Mexicali, Mexico, April. 1979 

Exploration Tec Imology Development Task Force Review, Task Force menAcr. Marina dd Rey, Califomia, May, 
1979 

Joint DOE-USC S Cascades Geothennal Project Review, Task Force mendier, PortLud. Oregon. August. 1979 

Mexican-U.S. (lerro Prieto Geutherrod Project Meeting. Session Chaiiman. Mexicali. Mexico. October. 1979 

StanfonI Geodiirmd Reservoir Engineering Workshop. Session Chairman. Stanford. University, Stanford. 
Cdifomia. DecUiber, 1979 

i National State Cooperative Resource Asstasnient Program Annud Meeting. Salt Lake City, Utah. January. 1980 
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Geodiermd Rock Properties Program. Task Force Member, Sdt Lake City, Utah, January, 1980 

Pbospbate Symposhun, Pocatello, Idaho, March, 1980 

Geothermd Resources Council Low Teaqjeniture Geodiermal Devdopment, Boise, Uaho, June, 1980 

Geothermd Dev elopment Feasibility Studies Pr^iosd Review Committee, loendiBr, San Francisoo, Califoniia, June, 
1980 

Wood River Ret ource Association Geothennd Presentation, Sun Valley, Uafao, August. 1980 

MX-RES MissiJ s Geotbennd Project Coordination, team member, Laa "Vegas, Nevada, Ai^ust, 1980 

Geothermd Resources Council Geothennd Energy for the SO's, Session Chainnan, Sah Lake City, Utah, September, 
1980 

Rocky Mountain Geothennd Commercialization, presentation. Kalispell. Montana, September, 1980 

Eneigy Security Act-Geothermd Drilling Loans, presentation. SeatUe. Washmgton, Septeuibei. 1980 

U.S./DOE-Itdy ENEL Imernationd Geotbennd Project, team meadier. Lawrence Berkeley Ldwratoiy, October, 
1980 

MX-RES Missile Geothermd Project Implemoitation Plan, presentation, Washington, D . C . Noveodier, 1980 

Geothennd Resources Council. Co-Chainnan Geotfaermd Reservoir Engineering Session. Reno. Nevada, October, 
1983 

Geodiennd Res nuces Council, Pacific Northwest Section, Geodiermd Well Testing and Reservoir Engineering, 
presentatioo. Portland, Oregon. December. 1983 

American Asso( iation of Petroleum Geologist Ammd Convoition. presentation of U.S. Geothermd Energy Status, 
San Antonio, Texas. May. 1984 

American Assodiation of Petnkum Geologists - Rocky Mountain Section Meeting. Geothermd WeU Testing, 
presenution, Stk Lake City, Utah, August. 1984 

City of Boise G wtbermd Seminar. Idaho's Geodiennd Potentid, preseotation. Boise. Uabo. March, 1984 

Geotogicd Sect sty of America, Rocky Mountain Section, -session co-chairman and convqror, Boise, Uaho, April, 
1985 

American Institute of Mining Ei^ineens Anmtd Meeting, Mine Dewatering, paper. St Louis. Missouri, July, 1985 

Imernationd Mme Water Congresi:, Mine Dewatering Design, presentation, Granada, Spain, Septendier, 1985 

PROFESSIONAL 

Expert Witness 

AcnvmES 

in Hydrogeokigy. State of Idaho, 1975 

Instnictor of Short School for Water and Wastewater Systems ^lenitors. Boise State Univenity. CoorduMtorani 
March, 1976 

Aft'diMe Faculty - Hydrology University of Idaho. 1978-1982 
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Instructor fbr Yellowstone Institute Geothermd Systems. YeUowstone Nationd Pufc, July-August, 1979 to present 

Director of Wor cshop on Low-TeaqierBture Geothermd Resources NWWA Nationd Ejqposition, Oldahoma City, 
Oklahoma, Octo >er, 1979 

Technied Assessment Committee, Boise Fittues Foundation, Bmse, Uaho, 1982 

Geothennd Re» rurces Council. Yellowstone Geodiermd Tour, Tour Guide and Lecturer, June, 1984 

EPSCOR Tecfan cd Committfie Member, University of Idaho, Moscow, Uabo, 1985 

Policy Advisory 
Moscow. Uaho, 

Committee Member. Uaho Water Resources Research Institute, University of Uaho 
1985-1987 

Geologicd Scirakes Advisory Board, Boise State University, Boise, Utbo, 1986, 1987 

Advisory Board Uaho Geologicd Survey 

Lawrrence Berfcli ty Laboratory Industry Review Panel on Geothennd Reservoir Tedmology, meaner 

PROFESSIONi iL ORGANIZAITONS 

Geothennd Res xirce Council 

Idaho Associatit n of Professiond Geologists 

Imernationd M i » Water Association 

Nationd Water ATell Association, Technied Division 

Northwest Mini ig Association Sigma Gamma ^ i l o n 

Society of Mini Ig Engmeers of AIME 

OTHER ORGi MZAIIONS 

Boy Soouts of / merica 

Uaho State Ahi nni Association 

Nationd Ski Patrol /Association - Patrol Leader 

University of Uaho Alumni Associatton 

CERTIFICATIONS 

OSHA Hazardaus Waste Operator Certification 

Advanced FirstlAkl and Emergency Care. American Nationd Red Cross 
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Registered Prof< ssiond Geobgist • States of Uaho, Oregon, Virginia 

Standard Seconqary Teacher, State of Uabo 

AWARDS 

Certificde of 

Oiitstanding 

i^iaeciation. Morrisan-Knuds«i Etigineers. IIK.. 1986 

Eardi Scientist, Gamma Rho Chapter, Sigma Gamma Epsdon, 1974 

PUBUCAITOI fS AND FRESENTA1TONS 

Mink, L.L.. 17! 0. Andysis of an Aquatic Environment Reoeiviiig Domestic and Indnstrid Wastes: Confeteoce on 
Trace Substance i in Environmeoid Health. University of Missouri. 

Mink, L.L., Williams, R.E.. Wallace, A.T., Mar. 1971. EfCact of Indnstrid and Domestic Effhients on die Water 
Quality of the clieur d'Aloie River Basin: Uaho Bureau of Mmes & Geology, Ptun^ilet 01A9. 

Miok, L. L., Kcdy, CD. , Williams, R.E., April, 1972. Stnicturd-Environmcoid Characteiistws of TailiogPeods: 
lOth Ammd Enj joeering Geokigy and Soils Symposium, Moscow, Uabo. 

Williams. R.E.. Wallace. A.T., Mink, L.L., 1972. Effect of Eariy Day Afining Operations on Present Day Water 
Quahty: Ground Water. Vol. 10, No. 1. 

Mink. L. L. . A ml, 1973. In Lieu Lands-History aid Sdectiom lltfa Aanud Eiagiiieeriiig Geokigy and Soils 
Symposium, Potktello. Uaho. 

Williams. R.E.. WaUace. A.T., McNay, L.M., Mink. L.L., Jdy, 1973. Renovation of Wastes by Mine Tailings 
Ponds: Mining Engineering. Vol. 25. No. 7. 

Mink. L.L.. e t t l , April, 1974. Mocury and Heavy Metd Contamination in the Joidan Cndc Drainage Near Sflver 
City, Owyhee C juoty, Uaho: Proceedings of die 12di Annud Engineering Geokigy and Soils Symposhim, Boise, 
Idaho. 

Noibecfc, P.H., Williams, R.E.. Mink, L.L., June, 1974. Ground Water Leacfaii^ of Jig Tailii^ Deposfts in Uie 
Coeur d'Alene District of Northem Uaho: Watw Resouroe Rrobleiiis Related to Mining, American Water Renurees 
Association. 

Mink. L.L.. WaUace, A.T.. /Vpril. 1975. Shdy on die bqiact of Subsarfoce Sewage Disposd in die Ada-Caiqron 
County Area of Southwest Uaho: Dqiartment of Army - Corps of Engineers. 

Gifanore. C , Be :k, S., Mink, L-.etaL, Oct.. 1975. User's Mamid for die Sdection and Managemed of Feedlot 
Sites and Land Disposd of Manure in Boise VaUey. Uafao: Diyutmeut of Anny - Corps of Qigineers. 

Williams, R.E.. Mink. L.L.. Dec.. 1975. SettUng Ponds as a Mining Wastewater Tteatmoit Facility: Uaho Burean 
of Mines & Geojbgy, Pamphlet #164. 

Applegate, J.K.i Oooddson. P.R.. Mink. L.L., March. 1976. Geologic and Seismic Studies for the Boise Front. 
Idaho for Geothkmd Resource Evduatioa: Roci^ Mountain Sectkm of American Association of Petroleum 
Geologists and ttie Society of Economic Paleontologists and Minerdogists Atunal Meeting. 

HoUenbaugh, K. M., DoiMklson. P.R.. Applegate. J.K.. Mink. L.L.. Stoker. R .C , May. 1977. Boise Geothennd 
Projevt: Geotbeinial RcccMirce Council Transactions. Vol. 1. 
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Mink. L.L.. Gr diam. D.L., Oct.. 1977. Geothennd Potentid ofthe West Boise Area: U. S. Department of Energy 
Nationd Engine ering Laboratory. TREE 1162. 

. Mink. L.L.. S ^ . , 1979. Snake River Phtin Geothennd Exidoration WeU: Geothennd Resource 
Council Transaetions. Vol. 3. 

Gokhnan. D., / Jhnan, D.W., Mink, L.L., Oct, 1979. Data CoUection and Evateation of Combined Fractured and 
Porous Media f low in a Fhiid-Dominated Geothermd System: Nationd Water WeU Association, OUafaoma City, 
Oklahoma. 

Mink, L.L., Miy, 1981. Geothennd Potentid ofthe Madison Aquifer System: Rocity Mountain Ground Watm-
Conference. Lai amie. Wyoming. 

Mink. L.L.. MbUoy. M.W.. Nov., 1981. Natumd Getthermd Reservoir Engineering and Expkiration Technology 
Oxigram: New JEeaiand Geothennd Workshop. Auckland, New Zeahmd. 

Mink. L.L.. Le ise. R.D.. Nkfaols. CR. . May, 1982. The Raft River SMW(e} Bmary Project: Inteniationd 
Conference on < leothermd Energy. Florence, hdy. 

Mink. L.L.. et id., April, 1983. Utah Stale Prison Geothermd Project: Rocity Mountain Grouodwder Conference, 
Boise. Uaho. 

Craig, M.R.. M ink. L.L.. 1985. An Andyticd and Gnqriiicd Technique to Determme the Spacmg of Drainagei 
Wicks Por Presi ure Relief in an Open Pit Cod Mine: Proceedings ofthe Second Internationd Mine Water Congress, 
Gnuiada. Spain, Vol. 1. No. 1, pp. 95-103. 

Kunze. J.F.. Ri Jiardson. A.S., HoUediaugh. K. M.. Nichols, C.R., Mink, L.L., May, 1985. Non-Electric 
Utilization Proj< ct: Proceedings of Second United Nations Geothennd Symposium. 

Mtok, L.L., M< rida. L.F., Cdcedo A., Oct., 1988. Zunil Geothermd Project An Update: Geothermd Resources 
Couodl Transaaions, San Diego, California. 
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Western Environmentai Law Center 
1216 Lincoln .Street < Hugcnd, Oregon 97401 

503-485-2471' P/Ot 503-485-2457 «EMAIL; wcstemlaMv^gcorg 

Attofn«y«. 
MldMiaAidae* ^ 
Jdn g. Boeins* 
MBiiaaa« Diigni* . 
SdienblCMslUiiacr* 
Cliwte)>M.<jFd*iatt 

T (Maiaisi i ivTt* . 

stairSckniltt 
MiehMl.Wsdi 

OevdopMant IMrwIer 
BewM SMIB 

OitaceMaMCtr' 
KitliyCannan 

l > t d 
KJiKyicto 

IKOaOfflCEt • 
P .a Box 1307 
Taat.He«Madai> 87571 

PAXi 503-751-1773 
EMAEU wiMf«ta»@ig0.Brg 

AStomeyi 
ORMeT, BuiMt 
Erie AnHf 
•kvidOenMS ' 
•dratM«|M|»M«lde» 

Of lUa M a n a f t r •• 
LittdsM-VcUnis 

BT CgRTIPIED MAIt. 

September 15, 1995 

David R. Shoemaker 
Vice President and Questa Mine Manager 
Molycorp, Inc^ / 
P.O. Bpx 469 
Questa, lle«̂  Mexico 87556 

Hftt Notlnft d>f, In i -en t t o F i l e C i t i z e n Sijit^ 

RECEIVED 

SURfi^CE WATER 
OUAVITYBUFIEAU 

\ 

Our firm represents Amigos Bravos (c/o Brian . 
Shields, Program Director, P.O. Box .238, Taos, NM 87571 
(tel. 505-758-3874)), and New. Mexico (Citizetisr for Clean-
Air and Water (c/o Dr. John Bartlit, State Chainnan, 
113 Monte Rey Drive, Los Alamos, NM 87,544 (tel.. 505r 
672.-9792) C^the plaintiffs"). On their Jaehalf, ve liereby 
give you notice that the plaintiffs intend to file a .. 
citizen suit'against Molyccrp, Jnc..( "Molycorp^ ), 
pursuant to Secrion-SOS of the Clean Water-Act,. 33| 

^ U.S.C. §1365. -••• "• : ' :* • 

The citizen sui«. vill'allege that Molycorp has ' 
violated and continues to violate^ the Cleaii Water Aqt ' 
by discharging acid j.c * rater and, heavy metal a, including 

- but not^linited to aluadnun, cadmiuini copper, chrprnĵ vun/" 
cobalt, iron, molybdenum, manganese, nickel, l'ea4« .an<d. 
zinc, from mine waste piles at the Questa limine, either-
direct ly or indi:b;ectly through ground water, fissures,,^ 
and seeps, into tihe'Red River*_ Molycorp has violated 
and continues to violate Section 301(a) of.tha Clean.* 
Water Act, 42 U.S.C, Si311(a), by not obtaining a 
permit for such discharges pursuant to Section 402 of 
the Clean Water Act,-42 U.S.C. §1342. 

Be advised that the plaintiffs intend to initiate 
legal action against'you at the close of; the sî icty day 
notice period to obtain prompt and complete enforcement 
of the Clean Water Act, as well as civil penalties to 
the statutory maximum of $^5,000 per day of violation. 

l leir wnhtn ouradve* die found «f (lie fsnb crying.* VicbtameM Zen iAotet Thich Nhat H«Ab 
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attorney and expert witness fees, costs, and such other relief as 
may be appropriate. This letter constitutes notice to you as 
required by Section 505(b) of the Clean Water Act, 33 U.S.C. 
§1365(b), to commence civil action authorized by Section 505 of 
the Clean Water Act, 33 U.S.C. §1365. ., 

During the sixty day notice period, we will be available to 
discuss an amicable resolution of this matter. The plainti'ffs 
'seek a long-term solution to J:he discharge of acidic water and 
:heavy metals from the mine waste piles. The Plaintiffs believe 
that such a solution, perhaps coupled with alternative 
environmental projects, would be preferrable to civil penalties. 

Sincerely, 

WESTERN ENVIRONMENTAL LAW CENTER a 
Grove T. Burnett ^ 
Eric Ames 
P.O. Box 1507 
Taos, New Mexico 87571 
(505) 751-0351 

Attorneys for Plaintiffs 

cc. by certified mail: 

CT Corporation 
Registered Agent for Molycorp, Inc. 
119 East Marcy Street 
Santa Fe, NM 87501 

Carol Browner, Administrator 
U.S. Environmental Protection Agency 
401 M Street 
Washington, D.C. 20460 
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Jan^ Sagimaw, Regional Administrator, Region VI 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
'Suite 1200 
Dallas, Texas 75202-2733 

Janet' Reno 
Attorney General of the United States 
.U.S. Department of Justice 
Washington, D.C* 20460 

Mark Weidler, Secretary 
Department of Environment 
P.O. Box 26110 
Santa Fe, New Mexico 87502 
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GASYE. JOHNSO.V 
cavMNOa 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runneis Building 
1190 St. Francis Drive, P.O. Box 26110 

Santo Fe. New Mexico S7502 
(605) 827-0187 
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CASE SUMMARIZATION 
Discharges to ground water that are hydrologically connected to surface water. 

The following are cases which have addressed the issue concerning ground water which 
is hydrologically connected to surface waters and have found that such discharges are subject to 
regulation by NPDES permit: 

1. U.S. V. Earth Sciences. Inc.. 599 F.2d 368 (10th Cir. 1979). This case involved 
application ofthe Act to a gold leaching process. In this case, the Tenth Circuit noted that the 
Clean Water Act is designed to regulate to the fullest extent possible sources emitting pollution 
into rivers, streams, and lakes. The court finally held that when mining activities release pollutants 
fi'om a discernible conveyance, they are subject to NPDES regulation, as are ail point sources, 

2. Sierra Qub v. Abston Const. Co.. Inc.. 620 F.2d 41 (5th Cir. 1980). This was a suit 
to enforce portions ofthe Clean Water Act against coal strip miners. It was held that point 
source of pollution may be present where miners design spoil piles fi'om discarded overburden 
such that, during periods of precipitation, erosion of spoil pile walls results in discharges into a 
navigable body of water by means of ditches, gullies and other similar conveyances, even if the 
miners have done nothing beyond the mere collection of rocks and materials. The ultimate 
questions is whether the pollutants are discharged fi'om "discernible, confined and discrete 
conveyances[s] either by gravitational or nongravitational means. 

3. Trustees for Alaska v. EPA. 749 F.2d 549 (9th Cir. 1984). This case followed Earth 
Sciences and held that when mining activities release pollutants fi'om a discernible conveyance, 
they are subject to NPDES regulation, as are all point sources. 

4. McClellan Ecological Seepage v. Weinberger. 707 F.Supp. 1182 (E.D. Cal. 1988). 
It was alleged in this case that McClellan was violating section 301 ofthe Clean Water Act by 
discharging hazardous substances fiom its waste pits into ground water beneath the base without 
an NPDES permit. The court noted that the Act does not on its face indicate whether ground 
water constitutes "waters ofthe United States." The court concluded, however, that Congress 
did not require NPDES permits for discharges of pollutants to isolated ground water. However, 
the court held that permits might be required for discharges to ground water that has a direct 
hycb-ologicai connection to surface waters that themselves constitute waters ofthe United States. 
The court stated, "[I]t is also clear that Congress did mean to limit discharges of pollutants that 
could affect surfiice waters ofthe United States." Id at 1196. The court then allowed additional 
discovery in order to determine if there was a hydrological connection between the ground water 
that was beneath the waste pits and the surface waters that themselves constituted "navigable 
waters." If this connection could be shown, there would be a violation ofthe Clean Water Act. 

5. Ouivera Mining Co. v. EPA. 765 F.2d 126 (10th Cir. 1985). In this case, mining 
companies challenged the authority of the EPA under the Clean Water Act to regulate the 
discharge of pollutants fi'om uranium mining and milling facilities into gullies or "arroyos." 
Neither ofthe arroyos at issue was navigable-in-fect; however, surface flow occasionally occurred 
at times of heavy rainfall, providing a surface cormection with navigable waters independent of 
the underground flow. Additionally, it was noted that the waters ofthe arroyos soak into the 
earth's surface, become part ofthe underground aquifers, and afler a lengthy period, perhaps 
centuries, the underground water moves toward eventual discharge into navigd)le waters. Id. at 
129. Therefore, it was held that substantial evidence supported EPA's findings that the arroyos 



were waters ofthe United States within the meaning ofthe Clean Water Act. 

6. Friends of Sakonnet v. Dutra. 738 F.Supp. 623 (D. Rhode Island 1990). Septic 
system found to be a point source. This case adopts the holdings in Earth Sciences and Sierra 
Club V. Abston. 

7. Dague v. Citv of Buriington. 935 F.2d 1343 (2nd Cir. 1991). The court found that a 
culvert running under a railroad at the boundary of a landfill connecting two portions of a marsh 
was a "point source" and held that the definition of a "point source" is to be broadly interpreted, 
citing Earth Sciences. 

8. Sierra Qub v. Colorado Refining Co.. 838 F.Supp. 1428 (D. Colo. 1993). The court 
held that the Clean Water Act's preclusion ofthe discharge of any pollutant into "navigable 
waters" includes discharges which reach "navigable waters" through ground water. Since the 
defendant's discharges of pollutants into the soils and ground water beneath the refinery continued 
to make their way to navigable waters through the ground water, a cause of action was stated 
under the Clean Water Act. This case contains a very thorough discussion ofthe issue and of the 
cases underlying the court's decision. 

9. Washington Wilderness Coalition v. Hecla Mining Co.. 870 F.Supp. 983 (EJ). Wash. 
1994). The court held that any pollutant which enters navigable waters, whether directly or 
through ground water is subject to regulation by NPDES permit. The court goes on to cite the 
Preamble, NPDES Permit Regulations for Storm Water Discharges, 55 Fed. Reg. 47990, 47997 
(Nov. 16, 1990), and stated that the preamble explains EPA policy to require NPDES permits for 
discharges which may enter surface water via ground water, as well as those that enter directly. 
Id. at 990-991. 

10. Friends of Santa Fe Countv v. Lac Minerals. Civ. No. 94-0569 (New Mexico 
District Court 1995). The Court held that a citizen suit plaintifiTis entided to present evidence 
at trial to prove the requisite hydrogeological connection. *^ost courts...have held that 
hydrologically connected groundwaters are regulated waters ofthe Unites States." 

In addition, EPA has repeatedly expressed its view that the Clean Water Act encompasses 
discharges to groundwaters that are hydrologically connected to surface waters ofthe United 
States. For example, EPA explained this interpretation when it promulgated regulations on storm 
water discharges. See Preamble, NPDES Pennit .^plication Regulations for Storm Water 
Discharges, EPA Final Rule, 55 Fed. Reg. 47990, 47997 (Nov. 16, 1990). ([T]his mlemaking 
only addresses discharges to waters of the United States, consequently discharges to ground 
vrâ ters are not covered by this rulemaking (unless there is a hydrological connection between the 
ground water and nearby surface water body)"). 

• • 

EPA also interpreted the statute in this manner -wbea it promulgated regulations goveming 
discharges fi'om concentrated animal feedlots. See NPDES General Permit and Reporting 
Requirements for Discharges fi'om Concentrated Animal Feeding Operations, EPA Region 6 
Public Notice of Final Permitting Decision, 58 Fed Reg. 7610, 7631 (Feb. 8, 1993) (feedlots 
required to obtain NPDES permit for discharges to groimd water unless permittee can 
demonstrate lack of hydrologic connection to surfiice water). 

EPA's statement of its position in cormection with the promulgation of other recent 



regulations is particularly instructive: 

Notwithstanding the strong language in the legislative history ofthe Clean 
Water Act to the efiect that the Act does not grant EPA authority to regulate 
pollution of groundwaters, EPA and most courts addressing the issue have 
recognized that...the Act required NPDES permits for discharges to ground 
water where there is a direct hydrological connection between groimdwaters 
and surface waters. In these situations, the affected groundwaters are not 
considered "waters ofthe United States" but discharges to them are regulated 
because such discharges are effectively discharges to the directly connected 
surface waters. 

Amendments to the Water Quality Standards Regulations that Pertain to Standards on Indian 
Reservations, Final Rule, 56 Fed. Reg. 64,876, 64,892 (Dec. 12, 1991). 

EPA has also taken the position in Court that the discharge of pollutants to groundwaters 
comes within the jurisdiction ofthe Clean Water Act. "EPA has repeatedly expressed its view 
that the CWA encompasses discharges to groundwaters that are hydrologically connected to 
waters ofthe United States.." See: Amicus Brief of the United States, Village ofOconomawoc 
Lake v. Dayton-Hudson Corporation, No. 93-3380, Seventh Circuit Court of Appeals. 



WESTERN ENVIRONMENTAL LAW CENTER 
Grove Burnett 
P.O. Box 1507 
Taos, Nev/ Mexico 87571 
(505)751-1776 
(505) 751-1775 Fax 

Attorneys for Plaintiffs 

UNITED STATES DISTRICT COURT 

DISTRICT OF NEW MEXICO 

AMIGOS BRAVOS, a nonprofit corporation, ) 
and NEW MEXICO CITIZENS FOR CLEAN AIR ) 
AND WA 1 bR, a nonprofit corporation, ) 

vs. 

MOLYCORP, 

Plaintiffs, ) 

INC. ) 

Defendant. ) 

PLAINTIFFS 
RULE 26 (a) (2) (B) 
EXPERT REPORT OF 
RICHARD K. KELSEY, 
P.E. 
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A. SUMMARY OF QUALIFICATIONS 

Qualifications of Witness 

• Senior Vice President and Director of Hydrogeology and Remediation 
Services for EnviroSearch International. 



r 
Registered Professional Engineer with thirteen years of professional 
environmental consulting experience in hydrology, hydrogeology, and 
environmental engineering at mining and industrially impacted sites. 

B.S. and M.S. in Agricultural Engineering with emphasis In surface water and 
groundwater hydrology. : , . ;;: r ;̂ : 

2. . Lists of Publications within past ten yrs. 

None 

3. Compensation ': •.:'::. •^;;-';'S^''?^fe%S^ 

if ' ' 

•-'•t\- ;j'.;>'*Vi 

Hourly Rate is 100 $/hr - .•-• ' '^3;:^p|<*^^y-^^^ 

4. Cases witness has testified in past 4 years. ' - f t l l i f ^ ^ ^ l M ^ ^ ^-'y 

None • .:-:.•• c,'^^^-:f<,ji''2^'^''m^^tpr^w-': • 

B. SUMMARY OF OPINIONS ''':'•••• M y ^ ^ ^ ^ ^ ^ 

>A direct hydraulic connection exists betweeaUie.MjIyQolp'wis^^ piles and 
tthe Red River. The Red River is a gaining stream which drains the entire Red 
River watershed. The portion of the watershed drainage^that contains the mine 
site is bounded by the Cabresto Creek drainage divide to the'north and the Red 
River to the south (Exhibit 1). Surface waterjnfiltration Uirbugh the waste rock 
piles produces shallow groundwater recharge">Miichjs"discharged primarily into 
the Red River with some infiltration captured by'the^^cone of depression of the 
mine. Groundwater discharge into the Red River pcoirs through the shallow 
bedrock and alluvial aquifers by observed seeps and springs,'̂ ^ including Portal 
springs, Cabin springs, Capulin springs and ^bther'spnpQS,adjacent to the 
Molycorp mine. Groundwater captured by the'deep'undergrouhd mine operation 
is discharged at the mill and piped to the taiHngs impoundment. OTie'c^ 
depression created by the undergroundTnihe'wdtRrngs'idoebTnbrcaptu of '^ 
the groundwater from the shallow alluvial'aquifer^djiac6lirfo"lhe_Red River or" 
the shallow bedrock aquifer underlying the wasteTock'piles. IMost, if not all, of 
the surface water infiltration through the waste rock adjacent tojhe river (Sugar 
Shack South, Middle and Sulphur Spring) is discharged:throu'glTthe alluvial and 
shallow bedrock aquifers into the Red R i v e r ^ ^ : ' . -̂  : ;V;rv; •; -
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Local hydrologic conditions are present which enhance the connection between 
infiltration and leachate moving through the waste rock piles and the 
groundwater system which discharges into the Red River. The surface of the 
waste rock piles are located in a groundwater recharge zone whereas the 
springs and seeps along the Red River adjacent to the Molycorp mine site are 
located in a groundwater discharge zone. Several geologic and geohydrologic 
professionals have examined the groundwater system beneath the mine site. 
The prevailing aquifer conditions within the mine area are sufficiently understood 
to establish the basis for the hydrologic connection be^veen the waste rock piles 
and the Red River. . : •.r.:^''y-':ti'':-2ltyy-^^^^'-^^ ' "• ' • • 

Local geologic conditions are present which enhance the connection between : 
infiltration and leachate moving through ?.the"^waste .rock piles and t h e -
groundwater system which discharges into the Red River'i;Geologic conditions -
beneath the Molycorp mine have been extensively'studied, f r jhe prevailing / 
geologic conditions that create preferehtial'flow pathways for groundwater • 
movement from the waste rock piles'to'the^fRedRiver^are sufficiently well 
understood to constitute the basis for the"^hydraulic*obnnectioh between the 
waste rock piles and the Red River. -:.;v'fr';^^^;H^'^^r^^^-^ '-''. >'•- ' • 

The Molycorp mine has altered the natural local surface water and groundwater 
hydrology and water quality in the vicinity of the mine. '̂ Surface water infiltration 
and groundwater recharge have increased due to the "placement of the waste 
rock piles in the watershed and tributary valleys ofthe Red Rjver... Operations of 
the Molycorp mine have impacted theypresence^^and" behavior of, seeps and ' 
springs along the Red River adjacent to the^miriesiteT^^e'Molycorp mine has 

This Summary of Opinions relies in part upon specific documents available through 
Molycorp and the public record; these documerits are identjfied and cited in this Basis 
for Opinion. 

1. A direct hydraulic connection exists between the Molycorp waste rock piles and 
the Red River. Numerous investigators have demonstrated that the Red River is 
a gaining stream which drains the entire Red River watershed (1013 pB-5; 1021 
p4; 1017 plO; 1012 p i , p2; and 1040 p230). I jhe portion of the watershed 
drainage containing the mine site is bounded by the Cabresto Creek drainage 
divide to the north and the Red River to the south (Exhibit 1; 1046, 1047). The 
waste rock piles are constructed immediately adjacent to the alluvial aquifer; 
they lie directly over the exposed bedrock (1013 Figure 5). Surface water 
infiltrates through the waste rock piles and produces shallow groundwater 



recharge which is discharged primarily into the Red River; some infiltration may 
- be captured by the cone of depression created by dewatering of the mine. 

Groundwater discharge into the Red River occurs through the shallow bedrock 
and alluvial aquifers via observed seeps and springs. These seeps and springs 
include Portal springs. Cabin springs, Capulin springs, and other springs 
adjacent to the Molycorp mine (1013 p5-6; pB-3, 1021 p i 6). Groundwater 
captured by the cone of depression created by dewatering the deep 
underground mine is discharged at the mill and piped to the tailings 
impoundment. Due to perching groundwater conditions near the surface, 
hydrologic boundaries within the drainages in the mine area, and low 
permeability bedrock in the vicinity of the underground mine, the cone of 
depression created by the underground mine workings does not capture a 
significant portion of the groundwater flowing through the shallow alluvial aquifer 
adjacent to the Red River or the shallow bedrock aquifer underlying the waste 
rock piles (1013 p6, pi 2). Most, if not all, ofthe suri'ace water infiltration through 
the waste rock piles adjacent to the river is discharged through the alluvial and 
shallow bedrock aquifer into the Red River. 

Local hydrologic conditions are present which enhance the hydraulic connection 
between infiltrating water, the leachate moving through the waste rock piles and 
the groundwater which discharges into the Red River. The surfaces of the waste 
rock piles are located in groundwater recharge zones whereas the springs and 
seeps along the Red River adjacent to the Molycorp mine site are located in 
groundwater discharge zones (1012 p21; 1013 pB3; 1017 plO; 1021 p4). The 
primary aquifer systems within the mine area are sufficiently well understood so 
as to establish the basis for the hydraulic connection between the waste rock 
piles and the Red River. 

This opinion is based upon inspection of the mine site; review of numerous scientific 
reports prepared by Molycorp's consultants; review of published geologic and 
hydrologic reports from several state agencies; examination of water levels measured 
in the Red River and measured in groundwater monitoring wells; examination of pre-
mine and post mine topographic maps; study of current configuration of the waste rock 
piles; depositions obtained from mine management personnel; interviews with multiple 
state employees familiar with the site; and on experience encountered with similar 
hydrologic conditions at other mine operations. The scientific reports from Molycorp's 
geohydrologic consultants and state agencies generally are consistent in describing 
the hydraulic connection between the waste rock dumps and the Red River. The 
scientific reports from Molycorp's geohydrologic consultants and state agencies 
consistently describe the waste rock piles as sources of inflow to the groundwater 
system. The reports also describe the seeps and springs adjacent to the mine as 
sources of discharge to the river (1012 p11-12, p21; 1013 p5; 1017 plO; p17-18; 1021 
pi 6, p33). This hydraulic connection is consistent with conditions expected in this type 
of geographic, hydrologic and geologic setting. Examination of all factors and 



information indicate a preponderance of evidence that a direct hydraulic connection 
exists between the waste rock piles and the Red River. Furthermore, no tangible 
evidence based on sound fundamental principles of hydrology and hydrogeology has 
been identified which can refute the hydraulic connection between the waste rock piles 
and the Red River. 

The USGS topographic maps indicate that the Molycorp mine is contained within the 
Red River watershed boundary (1046, 1047, Exhibit 1). The orientation of the pre-mine 
topographic surface within the entire mine area is downhill towards the Red River and 
its tributaries (Exhibit 2). A number of seepage studies and hydrologic reports, 
including those performed and prepared by mine consultants and state and federal 

: govemment agencies, demonstrate that the Red River is a gaining stream in the vicinity 
of the Molycorp mine area (1013 pB-5; 1021 p 4; 1017 plO). The Molycorp mine 
manager also has indicated that the Red River drains the entire watershed (1040 
p230). The New Mexico Environment Department Surface Water Quality Bureau has 
indicated that "as a gaining stream, the Red River is recharged throughout the length of 
its main stem by groundwater, as documented by the US Geological Survey and the 
NM State Engineers Office." (1021 p 4). \ 

Inflow to the watershed includes surface water infiltration (groundwater recharge) which 
Is derived from precipitation on the slopes of the watershed and waste rock piles that 
neither evaporates nor is consumed by vegetation. Surface water runoff from the 
watershed and mine area into the Red River essentially is eliminated through storm 
water management practices employed by the mine (1012 p4, p20; 1034). Local 
surface water runoff within the watershed and on top of the waste rock piles infiltrates 
and recharges the underiying groundwater system. Outflow from the watershed 
includes groundwater captured by the cone of depression created by dewatering the 
mine operation. Groundwater not captured by mine operations discharges to the Red 
River through seeps and springs in the alluvial and bedrock aquifers. The Red River 
drains the entire watershed. A vertical upward hydraulic gradient is observed in 
monitoring wells adjacent to the Red River which, along with the observation of seeps 
and springs, indicates the area adjacent to the river is a groundwater discharge zone. 

Numerous invesfigators, including Molycorp's geohydrologic consultants and technical 
staff from multiple state agencies describe two principal, and interconnected, 
groundwater systems in the mine area. These two aquifers are described as a shallow 
fractured bedrock aquifer and an overiying aquifer within the alluvium and valley-fill of 
the Red River and tributary drainages (1012 p17-16, p21; 1013 p5, p6; 1017 plO; 1021 
p 67). The natural gradient in the alluvial aquifer slopes towards the Red River (1013 
p5). The alluvial aquifer is recognized by Molycorp's' geohydrologic consultants and 
scientists from various state agencies as a transmissive hydraulic unit between the 
waste rock piles and the Red River (1013 pB3; 1017 plO). Molycorp's geohydrologic 
consultants have indicated "the primary hydrologic linkage between up-gradient 
sources and the river is the fan delta deposits at the mouths of tributary canyons at 
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Capulin Canyon and Sugar Shack South'" (1013 p5). The alluvial aquifer is underiain 
by bedrock which limits vertical flow except in areas where fractures and faults create 
hydraulic preferential flow paths to the Red River. The majority of the waste rock piles 
are underlain by the shallow bedrock aquifer. Lower permeability bedrock is located at 
depth and acts as a hydrogeologic basement and a regional aquitard that limits deep 
circulationof groundwater (1013 pB7). ' -v .f 

The underground mine extends into the deeper lower permeability bedrock. The cone 
of depression created by dewatering the underground mine workings does not extend 
across the entire mine site; the cone drains the area adjacent to the underground mine 
within the deep bedrock (1013 p6, pB7). The steep gradient believed to exist within the 
mines' cone of depression infers that the deep bedrock exhibits low permeability. The 
cone of depression does not collect a significant portion jof the groundwater in the 
shallow aquifers which lie between the waste rock piles and the Red River (1013 pB7). 
The shortest path of least resistance for surface water; infiltration through the waste 
rock piles adjacent to the river is through the shallow alluvial and bedrock aquifers into 
the Red River. Several groundwater monitoring wells in the area ofthe mine (MMW-2, 
MMW-3, MMW-7, MMW-8 and MMW-10) exhibit water̂ ^adjacent levels above the levels 
in the Red River; therefore they are not significantly irnpacted by the cone of 
depression draining the mine. Groundwater in the shallow alluvial and bedrock 
aquifers that is not captured by the cone of depression discharges to the Red River. 

. i ^ • • : ' , , • . ^ . • • ^ • • : • ^ " ^ - . ^ ? > i 7 , ' i ' ' • : . . • ' - , • ' • • • - ' . •. • 

. • ':.\v.yi^yyiA'::^:!ff^>^-ui^' ' irv:': '^vy' '-, • . 
2. Local geologic conditions are present which enhance' the hydraulic connection 

between infiltration and leachate moving through the'waste rock piles and the 
groundwater system which discharges Into the„Red^Riyer..';Geologic conditions 
beneath the Molycorp mine have been 'studied ,;exterisively' by numerous 
geologic professionals including mine geologists'^'corisijlting geohydrologists 
working for Molycorp and geologists working for'the^ State of New Mexico 
Environmental Division (1012, 1013, 1017, 1021 ).5Fr'®P''®v3'''"9 Qeo'og'c 
conditions that create preferential flowpaths for groundwater flow from the waste 
rock piles to the Red River are understood sufficiently well to establish the basis 
for the hydraulic connection between the waste rock piles and the Red River. 

• ' • : y . ^ y ^ S f ^ y ^ ^ t ' - y ^ ^ •'-.:. '-r .• 
This opinion is based upon a review of scientific hydrogeologic reports prepared by 
Molycorp's consultants; detailed examination of geologic maps prepared by Molycorp 
geologists; examination of geologic maps prepared by consulting geohydrologists; and 
upon review of published geologic and hydrologic reports from multiple state agencies. 
The scientific reports from Molycorp's' consultants and state agencies and geologic 
maps prepared by Molycorp consistently describe the geologic features that create 
preferential pathways for groundwater flow between the waste rock piles and the Red 

I ^- - - 1 .; 
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that known geologic features are present which create preferential flow paths for 
leachate migration and for groundwater flow between the waste rock piles and the Red 
River. '• ;.:v•"•.:• ̂ (••"V;'^';-; ; ; ••.:,, 

In many areas, the fractured bedrock creates perched groundwater conditions which 
discharges into the Red River (1013 p6). The volcanic and sedimentary rock units, 
which underiie the alluvium and also are exposeid at the pre-mine surface, are fractured 
and faulted north of the river (1013 Figure 3,. p5,,B1; 1037, :1038). The underiying 
shallow volcanic bedrock is a structurally controlled transmisslye aquifer that exhibits 
highly variable hydraulic conductivity depending! on the fracture orieritation, fracture 
spacing, and the openness of the fracture spacing, below^the water.table (1013 pB-2). 
The fractures and faults in the shallow bedrqckaquifer^that'create preferential flow •; 
paths to the Red River have been extensively mapped by Molycorp's consultants and 
mine geologists as well as technical professionals frorh state agencies. '>The fractured 
and faulted shallow bedrock aquifer exhibits.'preferentlaL.flow paths that transmit ..-
groundwater from the waste rock piles to the Red'River.'jjGeblogic maps prepared by 
Molycorp's geologists identify faults immediately beneath Jhe'h/liddle and South Sugar / 
Shack waste rock dumps which extend directly to'pabin^spiings(1()37). Molycorp's . 
consultants indicate that "Questa (Molycorp) geologist's hnialpped northeast-southwest -
and east-west trending Tertiary dike swarms that intersect irV the area of the Cabin 
springs. The northeast-southwest swarm underiies the existing Middle and Sugar 
Shack South waste rock disposal areas. The presence of the "dikes may be indicative 
of structurally controlled zones that hydraulically connect thejoundation of Middle and 
Sugar Shack waste rock disposal areas, and the" hydrbthermal' scars that underiie the 
waste rock disposal areas to the Cabin springs''.(l01Zpi3)./^Several of these mapped -. 
structural features are shown on Exhibit 1̂  in^j^fatjoli'^lo'jtie^aster . 
deeper metamorphic and intrusive rocks foirn'^a'^hydrplgpolog^ which ' 
constitutes a regional aquitard that exhibits Jow^hydraulic'cqn'ductivity, therieby limiting „ 
deep circulation of ground water (1013 pB-1).Tj.n addition,'groundwater recovery from ,; 
the underground mine workings (located within the deeper Jow permeability bedrock) is ; 
not sufficient to significantly affect the shallow fractured be'drock and alluvial aquifers. 

3. The Molycorp mine has altered the naturjal local surface water and groundwater 
hydrology-and water quality in the vicinity of the m̂^̂^ infiltration 
and groundwater recharge have increased due to the placement of the waste 
rock piles in the watershed and tributary valleys of the Red River. Operations of 
the Molycorp mine have impacted the preseiice'and behavior of seeps and 
springs along the Red River adjacent to the mine site.'.-̂ The Molycorp mine has 
had a significant impact on the water quality observed in the Red River. 

This opinion is based upon review of surface water and groundwater scientific reports 
prepared by state and federal agencies, correlation of reported observations within the 
Red River to changes in operational procedures within the mine, examination of the 
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characteristics and configuration of the surface of the waste rock piles, expected and 
predictable responses in surface water infiltration due to the presence of the waste rock 
piles, and informafion obtained during deposition of the Molycorp mine manager. 
Examination of all factors and information indicates a preponderance of Evidence that 
the Molycorp mine has impacted and altered the hydrology and the water quality of the 
Red River. 
The presence of the mine and the configuration of the waste rock piles in some areas 
have increased surface water infiltrafion and groundwater recharge. Less 
evapbtranspiration occurs from the bare rock surface of the waste rock piles than from 
the natural vegetative cover. The rubbly and uneven surface of the waste rock is more 
permeable than the surface of the natural collovium. Less runoff from the watershed 
occurs because the waste rock piles capture stormwater. More groundwater recharge 
occurs because more surface water infiltrates under the existing configuration of the 
mine surface than through the natural pre-mine drainage configurafion. -:; 

Discharge of groundwater from the perched alluvial and fractured shallow bedrock 
aquifers through the seeps and springs adjacent to the Red River has increased due to 
the increase in groundwater recharge. The State of New Mexico Environmental 
Department/Surface Water Division documents "increased groundwater flow and 
discharge in the seeps and springs have been observed since^ th^ waste piles were 
pliaced irLtJ:).e.mine. Analysis of data from USGS grodnclwater seepage irivestigations in 
1965 and 1988 indicates that there was a signiflcant (149%) increase in seepage rates 
(groundwater accretion) to the middle reach of the Red River near Molycorp in 1988 as 
compared to 1965. The Molycorp open pit mine was begun in 1965; by the fime of the 
1988 seepage investigafion the pit had been in place for more than twenty years. The 
pit and associated waste-rock dumps enhance groundwater recharge and may be 
responsible for the documented increase in seepage rates, and changes in water 
quality." (1021 p67). This reported increase in seepage rates probably is an accurate 
interpretation given the increase in groundwater recharge and the presence of perched 
conditions beneath the waste rock piles. 

Reported reductions in flow rates from the springs at Capulin Canyon adjacent to the 
Molycorp mine along the Red River probably have been due to interception of shallow 
groundwater below the waste rock piles in upper Capulin Canyon. According to 
Molycorp mine ^arM^qf^rrxtyoL^CDWf^rWnry nf thptWcau-rycnmr^atf^r t h rough tha Capul in 
Canyon interception system reduced spring flows from Capulin springs adjacent.to the 
Red RFver (1040 p_2U, ,p21.6)̂  This observed reduction demonstrates Jbe-direct 
hydraulic^onnection-between-the waste-roek-piles and seepage-observed at the river. 
DXje" tdnjhe collection at the interception system, less flow would occur through the 
shallow alluvial aquifer, however, deeper groundwater flow within the bedrock aquifer 
would not be signiflcantly affected. 

Based on the proximity of the Moly Tunnel outfall to the Portal springs and the Red 
Riven and the sequence of events leading up to the emergence of the Portal spring, 

8 



evidence suggests that plugging of the Moly Tunnel in 1992 caused the subsequent 
emergence of Portal spring immediately dovmgradient along the Red River. Gravity 
drainage of groundwater out of the Moly Tunnel occurred prior to 1992. A bulkhead 
was placed in the Moly Tunnel in 1992 in order to stop discharge from the underground 
mine if the underground mine dewatering system failed. Placement of the bulkhead 
within the tunnel stopped the drainage out of the tunnel. Portal spring was observed 
for the first time In 1994 (1021 p43; 1040 p208). Water which formeriy drained out of 
the tunnel probably flows through the fractured bedrock into alluvial aquifer and 
discharges at Portal spring which is immediately downgradient from the Moly tunnel 
bulkhead. Portal spring is outside the cone of influence associated with dewatering the 
old underground mine. 

The State of New Mexico Environmental Division indicates that "The Red River 
watershed is one of the most severely impacted perennial stream system in regard to 
metal loading in New Mexico" (1021 pi 7). They further indicate that "Molycorp Mine is 
by far the most signiflcant" of all the sources of contamination potentially impacting the 
Red River. Molycorp is by far the largest industrial operation within the Red River 
watershed. No mine in the Red River district produced more than a few hundred tons 
of ore, except the Memphis Mine on Bitter Creek, which produced 3500 tons of ore 
(1004 p376). Most of the activity in the district was development and exploration work. 
Molycorp produced over 328,000,000 tons of waste rock. Prior to open pit operations, 
the Red River was documerited as a high quality stream. The presence of 
hydrothermal scars for thousands of years prior to the open pit operation apparently 
had little effect on the river, other than turn it red occasionally with sediment. 
Numerous water quality studies by state and federal agencies have documented 
significant deterioration of the Red River between 1966 and 1992, after the open pit 
began operation in 1965 (1017 p23, p24-25; 1021 p43-47). Summaries of these 
studies describe the condition of the Red River through time as follows: Water quality 
studies perfonned by the USDHEW in 1966 documented "the Red River as an 
"exceptional" high quality surface water resource". In November 1971, the United 
States Environmental Protection Agency concluded "the chemical quality of the Red 
River water remains very good... biological condiUons in the river are 
good...and...occasional breaks in the [tailings] line are causing some degradation in 
stream quality and biota. During this same period ofthe late 1960's and eariy 1970's, 
however, the New Mexico Department of Game and Fish discovered in the course of 
routine population studies that fish were conspicuously absent in the middle reach of 
Red River where thriving populations had once existed. In 1982 the U.S. EPA 
conducted a "Site Specific Water Quality Assessment" of the Red River and found the 
stream to be substantially impaired from metal loading. The 1992 305(b) report listed 
an increased concentration in Red River in the vicinity of Molycorp Mine of several 
metals including Cd, Cu, Pb, Ag, and Zn. (1021 p7). The New Mexico Environmental 
Division further states that "during the surface water invesfigafion performed by the 
State of New Mexico, water from groundwater seeps was observed emerging and 
entering Red River approximately one and a half miles below (southwest) Molycorp 



mine. Along this same stretch of the Red River, manganese concentrations were 
greater than three times the concentrations detected upstream (NMED, Feb. 28, 1994, 
Table 6; Smolka and Tague, 1989). Fish census data of 1960 indicate that 
approximately 572 fish per mile were established in the river. The 1988 fish census 
found no fish in this same reach (NMDGF, November 29, 1988).' (1021, p9) 

The preponderance of data suggest that the Molycorp mine has had a severely 
detrimental effect ofthe water quality of the Red River. ,.,- l . r ; : ; I : . 

Richard K. Kelsey 
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Prepared by Stuart Kent^ New Mexico Environment 
Department, Groundwater Protection and .:,- , ; , 
Remediation Bureau.-Superfund Program p.^ ;<; ,; 
Red River GroundwaterJnyestigation, Final Report 
submitted to USEPA,"Regional. March^ '1996 by' --
Dennis Slifer, New Mexico.Environment •^V'^.T:- \y. f 
Departmerit Surface'Wat*er Quality Bureau '"";••' ; J 
Letter from Geyza 1. Orinczi, Environmental • -
Manager,"" Molycbrprincr*^Questa'piyision to Mr. ', ' 
Richard E. Powell, New'Me^̂ ^̂  ' l . 
Department Surface Water Qualilty Bureau re: - "• 
Compliance Evaluatibniri'spectibn Report, ' ; '. 
Molycorp, lncvNPbES'Perrnil¥NMR00A089. " ' . ' 
November 18,^996 •^ ;$^ i^ '^^ i r " ' : -V^-^--v- .-* 
Geology of the Questa Mining District: Volcanic, 
Plutonic, Tectonic arid Hydrbtherrnal History by Jeff 
Meyer, Dept. of Geological Sciences, Univ. of Calif 
at Santa Barbara, Robert Leoriardson, Chief 
Geologist, Union/Molycblp'^^'^^:^'-v- • 
Plate 2 Geologic Map of the Questa Mine Area 
Plate 1 Geologic Map and Cross Sections of the 
Questa Mining District - i"-",-'̂  ^ -• . 
David Shoemaker Deposition 
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,P.E. 
President Remediation 
of Hydrogeology 

AgrfcuKuFBl Eiqjineering 
(Hydro/oeotechnicaO, 1084 University of Idaho, 

Agricultural Engineering 
ical), 1983 University of Idaho, 

Mr. Kelsey is a pegistered Professionai Engineer 
with over 12 yeais of environmental consulting 
and litigation [support experience including 
management of major dient accounts involving 
complex multi-d)mponent remediation projects 

oomprehen^ve expert witness 
Mr. Kelsey also perfonns 

management of the 
and Remedial Engineering 

participates in corporate 
a member of the Boani of 

coordinates numerous domestic 

and providing 
services. 
administrative 
Hydrogeology 
Departments. 
mangement ^ 
Directors, and 
and intematioroil martcetlng initiatives. 

Mr. Kelsey's 
oversight of 
Hydrogeology 

lirir mary responsibilities include: 
all technical staff in the 
and Remedial Engineering 

departments all EnviroSearch. providing senior 
project support to all site characterization, 
remediation, and site dosure projects; and 
allocating adniinistrative and interdisdpilnary 
staff resourceslto support project requirements. 
As dient liaisop, Mr. Kelsey has been involved 

sepect of site remediation. 
[e management, and 

impiianoe. He manages muiti-
ilai feasibility studies and 
assessment activities at 

us and non-hazardous waste 
ensive experience in directing 

teams of interdisdpilnary 

with virtually 
hazardous 
environmental 
component 
coordinates 
complex 
sites. He has 
large technii 
personnel witli In the engineering, earth, and 
environmental sdences. 

Additkmal technical responsibiiities Involve 
developing and reviewing worttptans and worii 
products assfkiated with RI/FS and RFI 
activities condkted under CERCLA and RCRA 
indudlng: sarripling and analysis plans, data 
management plans, environmentai data 
validation procedures, and preparation of data 

quality lesessment and site characterization 
reports. He has conducted Remedial 
Investigations and RCRA Fadlity Investigations 
at several sites under state and fbderel 
compliance orders, and has a thorough wortdng 
knowledge of related environmental regulations 
indudlng SARA. TSCA. and the Cleen Watw 
Act. He also provides senior technical support 
in evaluating remedial altematives and designs 
and implements soil and groundwater 
remediation systems at a wide variety of sites. 
Mr. Kelsey provides significant legal and 
litigation support fOr con^Mex cases and 
partidpates in resolving dh^erse regulatory, legal 
and technical issues. As Program Manager for 
key aooounts. Mr. Kelsey monitors all aspeds of 
woric produd quality, projed budgets, and 
schedules. 

As Diredor of Hydrogeoiogy/Remediation. Mr. 
Kelsey devetops conceptual, analytical, and 
numerical models of hydrogeologic contaminant 
transport/distribution systems; charaderizes the 
presence, persistenoe and motility of organic 
contaminants cnmpiex hydrogeoiogicsl setttngs; 
and evaluates alternative groundwater 
mitigation scenarios. He has implemented 
specific risk assessment modeling approaches 
in support of site dosure at several sites 
contaminated with hydrocariMns. chlorinated 
solvents, heavy metals and radionudides. 

CERCLA/RCRA Remediatton Experience 

Mr. Kelsey has served as a Technical Advisor 
and Program Manager of over SO soil and 
groundwater inve^gation and/or remediation 
projects involving tadlities impaded by 
chlorinated solvents, radionudides, petroleum 
fnoduds, peAiddes, and heavy metals. As 
Senior Technical Advisor in Remedlatidn 
Services. Mr. Kelsey has overseen the 
investigation and remediation of numerous sites 
bnpaded by petrdeum compounds and 
manages several sites involving complex 
environmental conditions. He has developed 
and implemented several RI/FS wortcplans for 
fMeral NPL ^ e s and prepared several Site 
Investigation Plain, Record of InvestigaUon. 
Site Cleanup Plans, and Risk Assessments fbr 
sites regulated under a variety of regulatory 
programs in the State of Utah. Examples of Mr. 
Kelse/s ^lectfic projed experience with 
remediation at hazardous waste sites indudes: 
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Volvo OM RCRA Corrective Action < Projed 
Manager in developing and implementing a 
RCRA Fadlityi Investigation, and a RCRA 
Corrective Measures Study to deanup sxAts and 
groundwater cclntaminated with heavy metals, 
sdvents, petroliBum compounds, radionudkies, 
mbced wastes,! and industrial sludges. Site 
investigation activities induded: extensive soil 
and groundwater charaderization, defining 
aquifer parameters. Implementation of pilot 
scale Soil Vapjor Extraction and Air Sparging 
Tests and performance of insitu and racsitu 
treatability studies. Remedial design and 
implementalion| indudes full scale application of 
bfc>venting, air sparging, and groundwater 
extraction systems as well as hazardous, 
radiological. |aml non-hazardous waste 
diaracterization, profiling, and disposal at 
licensed TSD'sl Innovative waste segregation 
and volume recjudton approaches devdoped by 
Mr. Kelsey resulted in over $1 miiiion savings in 
disposal costsi to the dient and expedited 
deanup of radibtogical wastes. Key aspeds of 
the projed ihduded coordination of risk 
assessment Activities to define deanup 
otqedives and standards as well as 
development ahd Implementation of numerous 
Interim Site kjlanagement Plans resulting in 
stgnificant cost savings and expedited site 
deanup. 

Program Manager Multiple Mine Sites In 
Idaho and Ncjvada - Mr. Kelsey is Program 
Manager fbr a muiti-year multi-state oontrad 
with the US Forest Service to condud CEROID 
investigations ^ remedial evaluations of mine 
impacted sitesi in central Idaho and Nevada. 
Mr. Kelsey c^reded a multi-disdpiinary fieki 
team to charaderize metal ccmoentrations in 
soil, sediment.! surflace water and groundwater 
from past and present mining activities at 
operating and bbandoned mines in Idaho. He 
also direded iin Engineering Evaluation/Cost 
Analysis (EE/(tA) and remedial design for a 
Removal Action at an abarxloned mine 
administered kinder CERCLA. Under Mr. 
Kelsey^ diredion. a multi-disdplinary projed 
team conduded the EE/CA at the Buckskin 
National and McConnic^ Group Mine sites to 
address dtedi^ge of add mine drainage, 
metals and I cyanide in surface waters; 
stabilizatkMi o^ abandoned mine taiRngs: and 
cleanup of mercury contaminated soils. The 
scope of work indudes a comprehensive 

analysis of removal and dosure requirements 
and remedial altematives. and design of the 
seleded remedial action. The EE/CA satisfied 
environmentai review and documentation 
requirements and (xovided a firameworii for 
eveluating and selecting altemative 
removal/dosure technologies. The EE/CA was 
performed to satisfy the State of Nevada mine 
stalMlization and federal EPA dosure 
rec^irements. 

Norton Aquifer Remediation - Mr. Kelsey 
aded as Technical Advisor in overseeing the 
development and implementation of a RCRA 
Fadlity investigation, RCRA Conedhfe 
Measures Study and RCRA Corrective Action 
Plan to remediate a shallow aquifer 
contaminated with hexavalent and trivalent 
chromium. Site charaderization induded 
defining oontrolling hydrogeologic and 
geochemical parameters and a statistical 
anatysb to determine background 
concentrations in soils and groundwater. The 
projed induded Uie design, construction, and 
operation of a mufti-weil groundwater extraction 
system and treatment plam to remove chrome 
from extraded groundwater prior to discharge to 
tha local POTW. Risk assessment will be used 
to justi^ leaving refuel contamination in place 
in support of site dcsure. 

City of Midvaie RI/FS Review • Projed 
Manager in performing an independent review 
of all RI/FS activities conduded by the U.S. 
EPA for a mill taiTings Superftind site. In 
support of a local citizens group fbr the City of 
Mklvaie. Mr. Kelsey managed a 
multidisdpiinary independent review of the 
Remedial tnv^ttgation. Feasibility Stixly. and 
Risk Assessment fbr ttie MMvale Tailings 
Superfund site. The technical adec^uacy am 
thoroughness ofthe work performed by the EPA 
contrador was examined. Data defidendes 
and inconststendes in data interpretation were 
Mentified and an evaluation of the RI/FS 
methods and proposed Corrective Measures 
were performed. 

i-Mgation Support Experience 

Litigation support experience indudes 
partidpating in strategic planning, preparation of 
expert testimony, formal expert witness training, 
preparation of technical and graphical woric 
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statements and 
and cafftiqued 

products suppc r̂ting depo^on and trial, and 
critical review of opposition woric products. 
Case qiedfic e cperlenoe is outilned below: 

Shughart, Thomson and Kllroy/Joel Mosher 
• Mr. Kelsey plnovkfed expert witness services 
and direded a tlechnicai team of hydrogeoiogists 
and engineers in support of an insurance 
company refutng a 3 milfion dollar daim to 
recover remeciiation costs finom a property 
impaded try a comptsx history of hydrocarbon 
releases. Mr. Kelsey partidpated in strategic 
case piarming. direded review of ail pertinent 
reconis, develĉ MNl expert opinions, disdosure 

products for deposition and trial, 
oppositions woric fvoduds. 

Tedmteal sikpport Induded developing 
alternative deanup cost allocation approaches 
and identifying controlling hydrogeologic and 
site conditions affecting deanup and assessing 
reasonableness of the remediation approach 
and assodated costs. Settienwnt was reached 
in favor of our dient during disdosure and 
d^wsition priol̂  to trial whid) was s^nificantiy 
fadlitated by tlije strength of the technteal expert 

Dunn and Dunn/Carf Ertoson - On behalf of 
an insurance bompany, Mr. Kelsey provided 
senior overgilt and peer review of opposition 
wofic products jmpiteating release timing during 
^edfied pericds of coverage. Mr. Kelsey 
direded a techi ileal review team in critiquing the 
opposition groundwater flow and conoimlnant 
transport modeling suggesting inddent timing 
and kfentified weaknesses in tiie oppositions 
deposition and overall modeling approach. Mr. 
Kelsey prepaiad a formal critique of tiie 
oppositions relsase timing analysis which was 
used to refut» inddent timing and implied 
coverage. 

Beveiidge an<l Diamond - Larry Bazel - In 
support of pending litigation for a Potentially 
Resiponsible Pirty (PRP). Mr. Kelsey evaluated 
the environmcfrtai conditions attributable to 
historical smelting and refining pradices from 
an historical 1 ^ and predous metal refinery 
whk:h operated In ttie late ISOtrs and eariy 
1900'S. A coriipiex history of 'mdusUlai usage 
indudlng lead smelting, add production, paint 
manufaduring. and vehide maintenance is 
assodated with ttie site invohring several PRFs 
negotiating thai aihxation of deanup costs. An 

examination of hisloricai documents and 
metallurgical practices revealed the likely 
processes and chareder of the feedstocks and 
by^ f̂foducts from the historic smelter. The 
environmental Impacts potentially attributable to 
the smelting operations were compared to the 
observed soil and groundwater contamination In 
order to accurately allocate the responsibility fbr 
deanup. 

Ballard Spahr Andrews & IngerBoltfBni 
Prince - Mr. Kelsey has provided enyironnnental 
and litigation support to Mr. Prince in a number 
of cases involving site assessment and 
remediation. Mr. Kelsey currentiy ads as 
Program Manager fbr a comf4ex RCRA 
Corredive Action projed CVotvo/GM) which is 
subjed to significant review by opposition'^ 
counsel and technical consultant While 
litigation is not pending, ttiis projed 
demonstrates an ongoing relationship with a key 
dient in the legal community involving 
substantial remedial efforts. Other case support 
provided by EnviroSearch indudes examination 
of oppositions woric produd and providing 
testimony during mediation proceedings and 
technical ooitsuttation on several cases 
involving alleged contamination by multiple 
parties. 

Previous Employment 

MK-Environmental Services, Boise, Idaho, 
Senior Hydrologist/ Hydrogeologist • Mr. 
Kelsey was responsible for design and 
impiementaticm of hydrogeological and site 
charaderization inv^Ugations. developmem 
and evaluation of remedial action and waste 
management altematives, and environmental 
resouroe investigations. 

Rocky Mountain Arsenal - Mr. Kelsey 
developed approximately one third of the expert 
testimony supporting a 2.8 billion dollar 
environmental daim against more tiian 200 
insurance companies. To identify likely release 
timing and assodated coverage. Mr. Kelsey 
developed and supervised a large scale 
groundwater fkiw and contaminant transport 
modeling program to identify «id define the 
sources of pestiddes and organic compounds in 
a complex hydrogeologic setting. He designed 
and implemented a comprehensive modeling 
approach centering all aspects of 
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indudlng the conceptual, 
ind numerical modeling, 
supervised and coordinated the 

efforts of up o 20 engineers, soil chemists, 
hydrologists. Iiydrogeoiogists, and computer 
specialists in tnie developmem of regtonal and 
numerous loc^ scale groumfwater flow and 
oontaminam ^nsport models, indixling an 
evaluation of botential migration ttirough ttie 
vadose zone. Mr. Kelsey also coordinated staff 
chemists perfbrming plume dissection and 
diromatographtc fingerprinting to relate 
contaminant scjurces to the assodated soil and 
groundwater odntamtnatton. 

Mr. Kelsey alsci partidpated in the Mentitication. 
selection, ancj preparation of a nationally 
recognized expert witness as well as refuting 
oi^xeing deposition and expert t^ imony. Mr. 
Kelsey partidpked In a formal training program 
for expatt witnlesses; devetoped and delivered 
technicai pre»ntations; served as liaison 
between the dient. legal counsel, and support 
staf^. and provided litigation support during the 
deposition proc ess and trial. 

Chemical manufacturing complex 
remediation, Beaumont, Texas - RCRA 
Corredive IMeasures Study/RCRA Corrective 
/Vction - Mr. Kelsey managed the kjentification 
and evaluation of deanup altematives to 
remediate LNAPLS and DNAPLS in 
groundwater iijduding design and construction 
of a 32 well groundwater recovery and multi-
component tteatment plant for Dupont 
Beaumont Wcirtcs chemical plant under tiie 
RCRA Corredijve Action Program in ttie State of 
Texas. The projed also indiKled developmem 
of a system opjimization and startup program as 
well as operation and maintenance plans. 

As lead hydrologist, Mr. Kelsey was responsible 
for ttie design and impiementaUon of a 
groundwater remecUatton program involving 
multiple soured of LN/KPLS and DNAPLS in a 
complex hycjrogeotogic and contaminant 
dlstnlxjtion set ing. He colleded and analyzed 

Jata for aquifer parameterization 
charaderization. evaluated 

hydrogeologic 
and hydrauiib 
interaction iietWeen surface water and aquifer 
systems, and 
modeling and 
develop an 

coordinated mattiematical 
well fieki simulation studies to 

leffk:ient groundwater recovery 
system. He supervised the development and 

applicatkm of a ttirse-dimensional numerical 
model (MODFLOW) to simulate ttie naturai 
hydrogeologic system and predid the response 
of the muitt-aquifer system to dewatering. He 
also charaderized seleded prindpai organic 
contaminants a id evaluated their disttlbution 
snd transport charaderistics in relation to 
recovery and treatinent system perfonnance. 
Additionally, he interfaced witti ottier 
engineering diadpUnes to develop final design 
drawings and contraction plans. 

Sand Springs Petrochemical Complex, 
Oklahoma • Mr. Kelsey deyetoped and 
implemented CERCLA Remedial Investigiation 
woric plans and coordinated a large analytical 
laboratory testing program. He supervised a 
fieki investigation effort involving soil and waste 
sampling fiXHn numerous explbratory 
excavations and borings assodated witti 
multiple on<«ite sources. Additionany. he 
developed and Implemented an automated data 
validation program. coonilnated the 
development of an analytical data base, 
conducted statistical analysis of results, and 
prepared a data quality asses»nent and site 
charaderization reports. 

Uaibein Coal Mine. Alaska - Mr. KSlsay 
conduded a dewatering feasibility stuciy to 
detennine the potential fbr Installing a 
groundwater extradkm system to reduce inflow 
to ttie mine and stabilize ttie woridng slope and 
highwall. He perfonned hydrogeologic 
charaderization, aquifer pump tests and 
analyti'cal modeling to e^imate groundwater 
fkiw rates and required weii spadng assodated 
witti conc^ituai well flow charaderistics and 
firadure flow pattems foltowed by 
recommending installation of horizontel 
odlection drains at critical locations. He also 
as^sted in the devetopment of a surface water 
oonbol plan and assodated portions ofthe mine 
permit 

Pesticide manufacturing facility, Qlaeier 
Park Company, Washington • Mr. Kelsey 
devetoped and implemented a CERCLA 
Remedteil Invest^ation plan to detemiine flie 
presence and distritniUon of hazardous organic 
chemicals in soils and groundwater for a 
pesticide manufaduring fadlity in Washington. 
He perfonned a hydrogeotoglcal 
diaracterization. defined potential sources. 
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Remediation, 
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and potential fate of chemicals 
saihpied surface soils, and installed 

is to define the distribution of 
local hydrogeologteal regime. 

tstaUished background water 
ed and evaluated remedial 

deanup-contaiijimem altematives. 

Remanufacturing Facility 
Idaho • Mr. Kelsey performed 

charaderizatioi r ot ttia quality and treatability of 
industrial efntent containing organic and 
Inorganic cherilcals for this hazardous waste 
site in MahcJ. He evaluated aitemirtive 
tteattnem and/br disposal options, and initiated 
the disposal of wastewater through land 
ai^ication anci on-site treatment by e portable 
cartxm absorption train. 

Training 

Petrolecmi 
Montana Schodl 

OSHA 29 
waste worker 

CFR 

find Geological 
of Mines 

Engineering. 

ahd 
1910.120 40'hour hazardous 
site supervisory training 

Computer IMoiieiing of Groundwater Row and 
Contaminant transport Process short course. 
Butter Univenity, Intemational Groundwater 
Modeling Centwr 

Ceitificaiion 

Prefesstonal Eijigineer- Utah and Idaho 

Armiations 

National Water' Well Assodation 

Nattonal Groun dwater Assodation 

Assodation 
Engineers 

DNffnies 

o' Groundwater Sdentists and 



State 
,upreme 
Court 

Ihe Public Service Company of 
New Mexico may take the r^"tro-
versial Ojo Line Extension c TH 
the way to the New i.-. JCO 
Supreme Court. 

On Monday, the three-member 
New Mexico Public Utility Com
mission unanimously rejected 
PNM's bid for permission to build 
the SO-mile power line through the 

allow the project to go forward. In 
so doing, it apparently ended one 
of Northern New Mexico's longest 
running environmental disputes. 

But within two hours of the rul
ing, PNM spokesman Rick Brinne-
man said the utility giant may 
appeal the decision to the Supreme 
Court. Brinneman.sald PNM had 
two months to make a' decision 

Brinneman said that in making 
their ^"cision about whether to 
appe e ruling, PNM officials 
woulo . utinize the recommenda
tion of hearing examiner Peter 
Springer that the PUC's decision is 
based on — pat^icularly a section 
that lists alternatives to OLE that 
have been suggested by critics of 
the project. 

has invested in the i 
come to naught. 

On Monday, Erin: 
company might "e;i 
lion or include the i 
future rate case. 

Springer said in ; 
ing issued in July 
failed to present c 
dence that OLE wa 

• ^ 

Trying to save the 'dead' Red River 

State gsologist Mldia^Cfliamint^Hbs a reading for acldtty where fmkals sud) 10 fron and 
NawModcan 

By CAfHERIjNE WALSH 
For The NeW: Mexican. 

I f — . 1 " •• 

QUESTA — Citing a deslcelo 
be "a good neishbor," Moljfcorp 
Inc. has teamed up with the state 
Environment Department and 
others in an effort to stop conta
minated water from seeping into 
the Red River. 

Tbe mining company used its 
giant backhoe to dig fotu' 
drainage trenches along the 
northem bank of the riveroear 
Capulin Canyon last month, said 
Dave Shoemaker, manager of 
Molycorp's molybdenum mine. 

The company also has pur
chased several tons of limestone 
that was put into the trenches to 
leach out acidic fluids seeping 
into the river. 

These limestone trenches were 

' 4ug 13tb lSCe«t de(^,t^6r below 
.ihfcijifeonawster. table, l i e 
tre^diea are t « | i o f . a ^ w tech-
tolotiy tiiat ̂ neutralizes" water • 
carrying tiddl<^ihetaI$'Such as 
calcium aqd aluminiud^ 

As water se^psthrougii the lime
stone toward the river, the metals 
"drop out," Shoemaker said. 

He said Molycorp's actions 
weren't motivated by accusations 
the company has turned the Red 
River into a dead river. 

"We feel we don't have an 
impact on the river," he said. 
"We're controlling natural 
drainage (from the mine) and any 
problems we have are caught by 
interceptive barriers." 

An environinental group in 
Taos said it holds Molycorp 
responsible for much of the pollu-

Please see RIVER, Page A-3 

manaufa acidity 
ataa^epage 
•pot.Qceen 
algaesarenot 
natural to-the 
Red River and 
their presence Is 
due to the high 
content of 
metals such as 
Iron and 
manganese. The 
whKe deposit Is 
calcium, 
aluminum and 
silica from the 
river fixed and 
crystallized by 
the metals of 
the seepage. 
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Rangers at BaitdeUer NationaLMQi(iui)ien|;.i^sUed 
1 r6<Mr4num6af oj t j i t s r f^^t t r t v ^ ^ ';tb' 

ment ^liut^owni V|** jtfjdr i ^ ^ t ^ 
ment Wf tba i t t<e i^^p i t^$ i ibJ i# t#ao^ , A> 

• •'Viov'livtta^»stif^i^1iii6^mi» 
de^ac ldaCm:^g^(^ ! l^V^^ t l^ ... i.,;.', 

Newman'smd#iitJraiigen iuid law iEO^^ 
officers Issued^litt^toilA^Qinsi'ithe^aix-^^ 
the pari^' wi^^los^d.-'T^'/National Park. Service 
closed parks, nationwide .'|\tes«lay and together 
with most other federal ^agealcies furloughed all 
but the most essential workers during a standoff 
in budget negotiations. 

During a comparable period, rangers could 
expect to issue only two or tituree citations for vio-
latfonsotliark tides,'NewmaiiGiaid. , | 

"A lot O^.people seemed to look (af.the moiiU'' 
ment clpsfireXas an oppdrtui^ltf û  go ' ^ e n hc» one 
elsewaatitoe,*''•-••,-;:••;.•.•'•'-•'. .-'.,v..i .'.• ••,•'• . 

Nev^an sald'people'ignored signs posted at all 
Bandelier t^ail beads and the monument entrjance, 
then climbed oveir fences and gates. Some even let 

a personal oest," wewman said, "but not a very 
.pilea^te^^erience.' ' -'• < 

y ' - ^ ^ ^ W ^ M ^ ^ ^ f ^ ^ ^ CP»*flf<)Bted by r *s, 

: -^111*** W«^t-#lipM(iM.,th«t^l^^ 
..he salt ?lHo#f|i«fbpte%m!ib^1ftu*^^ 

• . At:iN|;S«il^^ biirlais went. 
•onojil-scireidiiled Us£^^c<>iii«it«^.director .Glo
ria Gomez sajui. W h ^ tl;ie fiill staff returned to tbe 

' offlce Monday, Gomez said, "it was just tbe pape^-
work'We were behind on. We can do that anytimer*^ 

It appeared Monday as if furloughed employes 
would get paid for their time off last week. Tttat 
might make the furlough look like an "extra" palA^ 

.vacation, but that 's not the attitude most federal 
workers ti^ve,.said Jerry Rogers, superintendent 
of the Nat^nai Park Service Siouthweat Regional 
Qffice in Santa Fe. i.: •"'., \ r. 

. , Newman said some workers ^t Bandeliei:'.; 
retumed to Work fhistrated Monday, "tbi^n's a lot; 
of dedicated folks herie,'* he said. fTiiey.came IA 
t b ^ y and said, 'Jeez, Tm a week beblhd on this 
project.'" ; V. : : , . .'•..• ".' , ' ••'..;'. • 
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tion in tbe Red River. 
But the group, Ainigos Bravos, 

welcomed the mine% "^ronderful 
gesture" of digging lite trencbes. 

The first thing a vlsittr • 
notices about tlw )tedlUv^,a-
couple of mile^eastOf Questa itr ! 
the milky color Of the Water,' 

A closer look reveals jsiwbite 
glaze coathig rockff in ttie stream. . 

But a check under dozens of 
these white rocks wont reveal 
any insect larvae clinging to the 
rocks. Few bugs live in tbis por
tion of theRed River. . 

There are almost no fish, as 
those stocked each yeJEir are __ ' 
(Either caught by fishermen or ; 
swim to theIU(rGraJn3e^~~~'~--^ 

"Some people say this portion ^ 
^ f tbe Red River is dead,? said 

' Michael Coleman, a geokigist;';. 
with the state Envlronnient, ,.,. 
Department, ' ^ u t w e call.itain \ 
impacteds^e.", / ' ' ^ .;'./t-';-•'' ,''-"':,'i 

Standiiigdbbve^iver^iwnh'' -; 
bankMot^yafteriio(«i« Oolej. ' 
man pointed out 4'c<>vpl<>̂  Of tus^i ' 
colored 1>qb& Of « a t < ^ 4 l M « j ^ . t ' 
north edgft 0^ W*;|?*(«h' 

"That^-seto,fwi|er'ii... ., 
seeps aro'<wfl»HwW|W'i?3|̂  

Whe&er cfl^tvbtttOtimli^ ; ' " 
caused'sqlbiy b v ^ ^ ^ ^ iB^raet-' 
ing with natural, bydnitheraalV. 
clays in t l ^ area or by Mblyf , ; 
corp'swasteroic'fcaiifd.tsiiUngs -
isn't clear, ColemaniSaid. 

"The mine could be a contribii'; 
tor," he said. "But water coming 
into contact with sulfides initbe 
clay causes them to become 
loaded with (acidic) metals." 

When acidic seep water "hits 
the river along the seep zones, it 
changes chemistry," Coleman 
said. Tbe water drops calcium, 
aluminum and silica into the 
stream in a dissolved state that 
forms a paste, be said. 

"The paste sort of cements the 
bottom of the streeun and doesn't 
allow bugs to live," he said. 
"Bugs, of course, are necessary 
for fish survival." 
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Contact Bill Williams, 827-2855 

ENVIRONMENT DEPARTMENT PROTECTS RED RIVER 

NewMaxico Environment Oep rtment (NMED) staff members Michael Coleman, Dennis Sli.^r 
and Peter Monahan initiated a cooperative plan involving NMED, the Molycorp Questa Mine, the 
State Highway and Transportation Department (NMSHTD), the Questa Ranger Oisthct-Carson 
National Forest and the U.S. EPA. 

"The project involved the implementation of a relatively new technology, anoxic alkaline tranches 
acting as a passive treatment system to intercept and arrest acidic, metal-loaded groundwater or 
acid mine drainage," said Michael Coleman of NMED. The project is situated along the Red 
River, between Questa and the town of Red River, Taos County." 

The impacted area was identified during our cun«nt EPA Grant project (Red River Groundwater 
Investigation. FY-92-A, 319(h))," said Dennis Slifer of NMED. "The objectives of the Grant project 
are to determine ground water and aquifer characteristics in order to identify, and ultimately 
eliminate, impairment of both the aquifer and the designated uses of the river. The alkaline 
trenches represent the Best Management Practice (BMP) which was selected to improve 
obvious water quality impairments: the perennial, steady state seepage of acid waters into the 
river, effects upon macroinvertibrate and fish populations and the overall negative impact on 
water quality." 

Trenches 25' to 70' long. 5' tc 8' wide, and 13' to 15' deep were dug into the highway shoulder, 
adjacent to the north bank of the river," explained Petor Monahan of NMED. "Four segments, 
totaling 170 linear feet, were placed directly up grade from active seep areas, presently 
delivering a steady pH 3.4 to the stream. The trenches were half filled with limestone cobble. 
and a polyethylene mat vapor barrier was placed over the carbonates. The system is sealed by 
an overiying layer of bentonite clay and filled back to grade with clean soil. The areas were then 
leveled, seeded and covered with a chopped straw mulch." 

"Molycorp covered the cost of the raw materials and provided a large track hoe and operator to 
dig the deep trenches," explained Ed Kelley, Water and Waste Management Division Director at 
NMED. "The Highway Department assigned a full crew with a smaller back hoe, a loader, dump 
trucks and traffic control. The Forest Service expedited ail necessary NEPA clearance. The 
Environment Department costs were limited to staff time for planning and project oversite and a 
few minor supplies." Kelley is in charge of the division in which Coleman, Slifer and Monahan 
work. 

"The project was a beautiful example of industry and State agencies wcri^ing together in 
complete harmony towards a goal which could be of benefit to the entire state," said Bill 
Williams, Communications Director of NMED. 
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Submittal of abstract for the 1996 NM Conference on the Environment. March, 1996. 

ABSTRACT: Alkaline Drain Treatment of Acidic Seeps on the Red River 

Michael W. Coleman 
Dennis W. Slifer 

Surface Water Quality Bureau 
Nonpoint Source Pollution Section 

(505)827-0505 

The New Mexico Environment Department (NMED) conducted a two-year water 
quality investigation, funded by a U.S. Environmental Protection Agency 319(h) Grant, 
along the Red River, Taos County. The project culminated in a cooperative field 
demonstration project to mitigate and prevent future impacts of highly acidic, metal 
loaded ground water seeps entering the Red River, near Questa. The NMED - Surface 
Water Quality Bureau, Nonpoint Source Pollution Section identified more than twenty 
sites where springs or perennial, steady state seeps deliver acid rock drainage via ground 
water in contact with sulfide-rich hydrothermal rock scar areas and historic or recent mine 
waste and processing piles within the watershed. The seeps have a direct effect on the 
physical and chemical water quality and designated uses ofthe waterway, including 
impacts on stream acidity , precipitation of calcium-aluminum precipitates, impairment of 
macroinvertibrate and fish habitat, and transport of a variety of dissolved and suspended 
heavy metals. 

The field project involved the installation of selected Best Management Practices 
(BMPs) consisting of a series of anoxic alk ."•"9 i-irain passive treatment systems at a site 
along the Red River where several of the seeps are particularly active. One hundred 
seventy lateral feet (170') of trenches were dug below the local ground water level. The 
trenches were filled with limestone cobble, capped with a layer of clay, and reclaimed to 
road shoulder grade. Physical parameter and water chemistry monitoring is underway to 
measure an anticipated increase in pH levels and a corresponding decrease in the heavy 
metal content of the seeps. Favorable results may point the way to implementing this 
technology on several sites in this watershed, and around other abandoned mine or mill 
sites, or geologically active source areas throughout the state where acid rock drainage 
presents a pollution problem. 

The project was a cooperative effort between NMED (project inception,design, 
coordination and followup monitoring), the Unocal Molycorp Questa Molybdenum Mine 
(donated materials, equipment, and labor), the State Highway and Transportation 
Department (labor, heavy equipment ana safety crews) and the Questa Ranger District. 
Carson National Forest (permitting). 
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Drainage Tlrendies' 
; : QUESTA—Molycorp has dug 
ftnir drainage trenches aiimg t t e 
sartitem bank of the RedKiver .-
sear Capulin Canyim to stop , ."^ ' 
ccntamfaiated water finm a e c f i ^ 
t m ; f < ^ . • .• . 3 V * • • « * » » . ' - • = 
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'. .-Dave Shoemaker, manager of the 
Molyonp molybdeimni'rnfate,olm) 
put several tons of limestone In the 
trenches last mondi to Iciadi out. . 
^ d i c fluids and keq) them from 
teqiing into the river. As water, it > 
dndns through the limestone, the 
metals "drop out," he said. '. • ;.•' '. 
„' A Taos environmental groiq> said 
it holds Molycorp responsihle for 
much bf the poUutiim in the Red 
River. But tlie group, AmigQ$ \ • 
Bravos, welcomed the cdnipany's'; 
"wonderful gesture" of digging the 
trenches. . .. \"•.;.,... •;,';:.-"' 

>We hope it's a sigr that they are 
moving forward to dean up tbe 
Red River and providing jobs to do 
it," said Sawnie Morris, Amigos 
Bravos qp-director. 
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The demonstration project, if it proves to be successful, will have widespread application 
around abandoned or active mines or in naturai geologic areas where acid rock drainage is 
occuring." added Williams. 

NMED acquired over an hour and a half of video documenting the field operations and have 
plans to shoot additional scripted footage which will explain the watershed setting. BMP concept 
and expected results. NMED is planning to do a professional editing job with voiceover narration 
NMED has a complete set of color slides and photos documenting the work. The NPS 
Section's newsletter, Clearing The Waters, is planning to feature the project in a future issue. 

Still photos can ba made available to print media by calling Michael Coleman at NMEO. 

-30. 
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Re: Clean Water Act violations from the waste rock piles at the Molycorp mine, 
Questa, New Mefxico . ' . ^ 

Deaf Mr. Coleman:' • . ' 

I vmte on beh^f of Amigos Bravos and New Mexico Citizens for Clean Air & 
Water in connection with what we believe are serious violations ofthe Clean Water 
Act at Molycorp's molybdenum mine near Questa^ New Mexico. As^you know, this 
matter is currently the subject of a citizen suit in Federal Court in New Mexico 
captioned Amigos Bravos et al. vs. Molycorp. Inc.. Civ. No, 95-1497 JP/DJS. 

We respectfully request that EPA review this matter, especially the reports 
prepared by EnviroSearch Inc., to determine whether the agency should initiate 
appropriate enforcement action, including intervention in our civil action, and/or 
initiating a formal NPDES permitting process for the waste'rock piles. We believe 
the facts of this case and the magnitude of the problem warrant EPA asserting 
jurisdiction over this source of pollution ofthe Red River. 

I. Background 

The Red River is a major tributary ofthe Rio Grande, which arises in the Taos 
range of the Sangre de Cristo Mourit^ns in northem New Mexico. Until the late 
1960s, water quality'in the Red River watershed, including several tributaries with ' 
historic mining operations, was yery good. In fact, until the late 1960s, the Red Riyer 
watershed were considered a premier blue ribbon trout fishery. ' -

The Molycorp mine is located four miles above Questa, New Mexico, and 
twelve miles above the confluence ofthe Red River and the Rio Grande. In 1964, 
Molycorp began open pit, surface mining for molybdenum, a steel-hardening alloy. 

"Hear within ourseK-es the sound ofthe Earth crying.* Vietnamese Zen Master Thich Nhat Hanh 

9 unbleached • 100% postomsumeiwaste , 
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After the ore had been milled, the spent ore was pumped downthe Red River through slurry 
pipelines to a tailings impoundment west of Questa. Since 1964, Molycorp has discharged 95 
million tons of tailings into the Questa impoundment. It recently announced its intent to • 
recommence operations this fall. 

During the open pit surface mining, Molycorp removed 328 million tons of waste rock. 
-The waste rock was reduced to rubble, gravel, and fine particulates, greatly increasing the surface 
area exposed to weathering and alteration. Leachate from the waste rock is extremely acidic 
(average pH 2.8). The acidic water, or "acid mine drainage", dissolves and transports a vvide 
range of metals in the waste rock, including iron, aluminum, cadmium, cobah, chromium, copper, 
molybdenum, manganese, nickel, lead, and zinc. ^ 

' Molycorp placedjhe waste rock in six piles at the mine site near the Red River. Some of 
the piles are located in narrow canyons which drain into the Red River. The natural ground water 
gradient at the Molycorp mine site and in these canyons is toward the Red River. As a result, 
water moves through the waste rock piles and leaches acid and metals into the ground wat^r, 
which is then discharged through springs and seeps into the Red River. 

Molycorp's open pit surface mining has adversely afifected the Red River. -Mine-related > 
activities has severely disturbed approximately 3,200 acres of steep mountain terrain. In the 
1980s, the slurry lines broke frequently, spilling thousands of tons of slurry into the Red Rivef. 
The NMED has identified the acid drainage from the waste rock piles to be the most significant 
source of pollutants being discharged from the mine site into the Red River. For this reason, the 
NMED's 1994 water quality report to Congress stated that.the Red River at Molycorp was 
"biologically dead." The report continued: "[F]or several miles at and below Molycorp, the 
sheer volume of steady-state metal-loaded drainage seeping out of mine waste dumps and the old 
underground workings overwhelms the river and has rendered it dead for at least eight miles." 
(emphasis added). • , "" . 

Section 301 ofthe Clean Water Act prohibits the discharge by a point source of any 
pollutant into waters ofthe United States except as authorized by a National Pollutant Elimination 
Discharge System ("NPDES") permit. Molycorp has discharge and continues to discharge 
poflutanis from the waste rock piles into waters ofthe United States without a NPDES permit. 
Molycorp is liable for civil penalties for these discharges.. 

n . EPA Should Assert Jurisdiction Under the Clean Water Act. 

The factual and legal basis for our claim that Molycorp is violating the Clean Water Act is 
strong. Amigos Bravos and New Mexico Citizens have commissioned Intemational EnviorSeai^ch 
Inp. to conduct a comprehensive investigation ofthe waste rock piles at the Molycorp mine. 
EnviroSearch is an intemational consulting firm that has extensive expertise and experience in acid 
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tnine drainage in the Westem United States and worldwide. Their finding's confirm that the waste 
rock piles are dischai'ging pollutants into the ground water and that there is a direct hydrological 
connection between the ground water beneath the waste rock piles and the Red River. 

A copy ofthe reports of Intemational EnviroSearch of their investigation ofthe Molycorp 
mine site waste rock piles are enclosed. 

In addition, the case law supports our position that the waste rock piles'are point sources 
regulated under the Clean Water Act. The majority of courts that have addressed the issue'have 
held that discharges to ground water that are hydrologically connected to surface water must 
obtain NPDES permits under the Clean Water Act. In the District for New Mexico, Judge 
Hansen has held that a citizen suit plaintiff is entitled to present evidence at trial to prove the 
requisite hydrogeological connection. Friends of Santa Fe County etal. v. LAC Minerals, Civ. 
No. 94-056^. (Relevant pages citing case law and a list of cases is attached.) 

Molycorp's basic defense is that the wastie rock piles are not point sources regulated under 
the Clean Water Act because the U.S. Environmental Protection Agency ("EPA") made a 
determination to that effect when it issued Molycorp's NPDES permit in 1993. There are several 
reasons why this "determination", as Molycorp terms it, has no merit and is not entitled to 
deference. 

First, the EPA never made a factual "determination" that the rock piles are not point 
sources. '̂ The agency's "determination'' was not a final agency action but simply a response to 
pubic comments on the proposed NPDES permit, which did not even cover the waste rock piles. 
This two-sentehce response was not an informed analysis, but rather an unsupported conclusion, 
that related primarily to seepage from the tailings pOnds—which is not at issue here. EPA has 
never conducted an investigation of whether the waste rock piles are point sources. 

' , ' • . - , • 

Second, it is clear that Molycorp's waste rock piles should be regulated under the Clean 
Water Act-in accordance with EPA's own policy. EPA's policy, both regionally and nationally, 
has evolved substantially since 1993 and now clearly encompasses discharges to ground water 
which is hydrogeologically connected to surface water. EPA Region VI has required NPDES * 
permits for concentrated livestock feeding operations which discharge to ground water which is 
hydrogeologically connected to surface water. Other regions, most notably EPA Region VIII, has 
issued several M*DES permits for such discharges. On the national level, EPA has taken the 
position in Court that the discharge of pollutants to groundwaters comes within the jurisdiction of 
the Clean Water Act, if hydrologically connected, to waters ofthe United States. See: Amicus 
Brief of the United States, Village ofOconomowoc Lake v. Dayton-Hudson Corporation, No.. 
93-3380, Seventh Circuit Court of Appeals. 

From the outset of this litigation, the plaintiffs have tried to engage Molycorp in 

' • ^ , • ' • • - ' . 
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meaningful settlement discussions. Molycorp's posture toward settlement, however, has been 
erratic. Settlement negotiations broke down last fall after Molycorp reflised^o agree to any . 
procedures for abatement of the pollution from the waste rock piles. The plaintiffs reniain 
committed to achieving a settlement which abates Molycorp's pollution ofthe Red River from its 
waste rock piles and requires a remedial program to restore and ameliorate the environmental 
.damage to the river. • / . . ' . ' 

We believe that such a settlement could be achieved if EPA becomes involved, initiates the 
permitting process, and notifies Molycorp that an NPD^S application is required for its waste 

, rock piles. This action would provide the framework for a settlement to be developed with EPA 
in the lead position. ' ' 

\ I • . ;• 

: \ ' 
We hope that you will review this matter and the materials we have provided, in particular 

. the reports by Intemational EnviroSearch. We firmly believe that EPA' participation and ̂  
involvement will result in a settlement that will abate pollution and save the Red River. 

I look forward to speaking to you soon. • 

JrovdT. B6mett 
• ^irectjor, Sputlmfest Office 

sm EnVifwimental Law Center 

\ -S 

cc: Fred Humke 
Caroline Kirksey 
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Section 301(a), 33 U.S.C. 1311(a) 4 
Section 402, 33 U.S.C. 1342 4 
33 U.S.C. 1252(a) 8 
33 U.S.C. 1254(a)(5) 8 
33 U.S.C. 1256(e)(1) 8 
33 U.S.C. 1362(7) 8 
33 U.S.C. 1362(12) 8 
33 U.S.C. 1365 1 

28 U.S.C. 1291 1 
28 U.S.C. 1331 1 
28 U.S.C. 1361 • 1 
28 U.S.C. 2201 1 
28 U.S.C. 2202 •-— 1 
40 C.F.R. 51.165(a)(1)(xiv) 16 
Fed. R. App. P. 29 2 
55 Fed. Reg. 47,990, 47,997 (Nov. 16, 1990) 11 
56 Fed. Reg. 64,876, 64,892 (Dec. 12, 1991) 12 
58 Fed. Reg. 7,610, 7,631 (Feb. 8, 1993) 12 

MISCELLANEOUS! 

12 Harv. Envtl. L. Rev. 569, 613-614 (1988) 10 
118 Cong. Rec. 10666 (1972) (remarks of Rep. Aspin) 10 
118 Cong. Rec. 10668 (1972) (remarks of Rep. Harsha) 9,10 
Wis. Admin. Code § NR 408.02 (21) (b) 3 19 



IN THE UNITED STATES COURT OF APPEALS 

FOR THE SEVENTH CIRCUIT 

No. 93-3380 

VILLAGE OF OCONOMOWOC LAKE, 

Plaintiff-Appellant, 

V. 

DAYTON-HUDSON CORPORATION; GEORGE E. MEYER, Secretary; and 
the WISCONSIN DEPARTMENT OF NATURAL RESOURCES, 

Defendants-Appellees. 

ON APPEAL FROM THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF WISCONSIN 

BRIEF FOR THE UNITED STATES AS AMICUS CtJRIAE 

OPINION BELOW 

The unreported decision of the district court (Honorable 

John W. Reynolds, District Judge) was issued September'24, 1993. 

SUBJECT MATTER JURISDICTION AND APPELLATE JURISDICTION 

The complaint predicated the subject matter jurisdiction of 

the district court on 28 U.S.C. §§ 1331, 1361, 2201, and 2202; 33 

U.S.C. S 1365; and 42 U.S.C. § 7604. (App. 8) The judgment 

entered on September 24, 1993 was final as to all issues and 

parties. (App. 7) The notice of appeal was filed on September 

24, 1993. (App. 7) This Court's jurisdiction rests on 28 U.S.C. 

§ 1291. 
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STATUTES INVOLVED 

This appeal involves the Clean Water Act, 33 U.S.C. § 1251 

et seq.. and the Clean Air Act, 42 U.S.C. § 7401 et seg. 

STATEMENT OF ISSUES 

Pursuant to Rule 29 of the Federal Rules of Appellate 

Procedure and Rule 29 of this Court, the United States of America 

submits this memorandum on the following issues: 

(1) Whether the discharge of pollutants to groundwater, 
in certain circumstances, may be subject to the CWA 
prohibition against unpermitted point source discharges 
of pollutants to waters of the United States. 

(2) Whether State Implementation Plan (SIP) provisions, 
approved by EPA pursuant to Part D of the CAA, that 
regulate "indirect sources" of air pollution, are 
enforceable by citizens under CAA section 304(a)(3). 

The United States has a direct interest in the development 

of the law regarding citizen enforcement under the CWA and CAA 

because citizens play a major role in the integrated federal-

state-citizen enforcement scheme under these statutes. Moreover, 

the United States is concerned that district court's erroneous 

reasoning, if not corrected on appeal, could undermine federal 

enforcement of these laws. Accordingly, the United States 

requests that the judgment of the district court be reversed and 

the case remanded to that court for further proceedings. 

STATEMENT OF THE CASE 

Plaintiffs, Village of Oconomowoc Lake and Town of Summit, 

Wisconsin, brought suit on July 30, 1993, against the Dayton-

Hudson Corporation, the Wisconsin Department of Natural Resources 
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and its Secretary, George E. Meyer, and the United States 

Environmental Protection Agency (EPA) and its Administrator and 

Regional Administrator, alleging that defendants had failed to 

obtain or issue permits require'd under the CWA and the CAA in 

connection with Dayton-Hudson's proposed construction of a;, 

merchandise distribution center for its Target Department store 

chain. The federal defendants were dropped from the litigation 

by stipulation of the parties on August 26, 1993. 

The district court dismissed plaintiffs' CWA claim in an 

opinion issued September 24, 1993. The district court held that 

since plaintiffs had alleged that Dayton-Hudson's proposed 

facility would discharge pollutants to waters of the United 

States via groundwater, rather than directly to surface water, no 

National Pollution Discharge Elimination System (NPDES) permit 

could be required under the CWA. Village of Oconomowoc Lake et 

al. V. Dayton-Hudson et al.. No. 93-C-0797, slip opinion at 7 

(E.D. Wise. Sept. 21, 1993). 

The district court also dismissed plaintiffs' CAA claim. 

Plaintiffs had claimed that Dayton-Hudson was required to obtain 

a "major source" CAA permit for its facility under portions of 

the Wisconsin SIP regulating "indirect sources" of air pollution 

^uch as parking lots and other attractors of mobile source 

pollution. Plaintiffs had filed suit under a portion of the 

citizen suit provision of the CAA, section 304(a)(3) of the CAA, 

42 U.S.C. § 7604(a)(3), which provides that citizens may bring 

suit against any person who proposes to construct or constructs 
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any new or iaodified major emitting facility without a permit 

"required under" specific parts of the CAA. The district court 

found that plaintiffs could not invoke Section 304(a)(3) because 

permits for indirect sources are not "required under" the CAA. 

On September 24, 1993, the Village of Oconomowoc Lake 

appealed the district court's judgment. The case has been fully 

briefed by the parties. Oral argument is set for February 16, 

1994. 

STATEMENT OF FACTS 

The statement of the facts is provided in the briefs of the 

parties. 

RELATED CASES AND PROCEEDINGS 

These are provided in the briefs of the parties. 

STANDARD OF REVIEW 

The standard of review is stated in the brief of the 

Appellant. 

ARGUMENT 

I. 

DISCHARGES OF A POLLUTANT TO GROUNDWATER ARE WITHIN CWA 
JURISDICTION IN SPECIFIC CIRCUMSTANCES 

A discharge of a pollutant to groundwater comes within Clean 

Water Act (CWA) jurisdiction where the discharge is tantamount to 

a discharge to waters of the United States. In such 

circumstances, under Sections 301(a) and 402 of the Clean Water 

Act (CWA), 33 U.S.C. §§ 1311(a) and 1342, a point source 

discharge of a pollutant to ground or to groundwater is subject 

to CWA regulation. Whether these circumstances exist in any 
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particular case is a question of fact. The lower court, however, 

erroneously assumed that as a matter of law, point source 

discharges to groundwater may never be subject to CWA permitting 

jurisdiction; on that basis, it dismissed plaintiffs' CWA claim. 

Citizen suit plaintiffs "should have the opportunity to 

demonstrate through expert testimony that any seepage of -

pollutants ... into groundwater" is effectively a discharge into 

surface waters. See McClellan Ecological Seepage Situation 

fMESS^ V. Cheney. 763 F. Supp. 431, 437 (E.D.Cal. 1989), appeals 

docketed. Nos. 91-16308, 91-16467 (9th Cir. Aug. 23, 1991). This 

Court should reverse the judgment of the district court on the 

CWA claim and remand the claim to the lower court for further 

examination of the factual circumstances. 

A. The majority of cases recognize that discharges to 
groundwater may, in specified circumstances-, come 
within Clean Water Act regulatory jurisdiction. 

This Court has expressly recognized the possibility that 

point source discharges to groundwater may be subject to 

regulation under the CWA where the groundwater is hydrologically 

connected to surface waters. In the Inland Steel case, this 

Court stated that "the legal concept of navigable waters might 

include ground waters connected to surface waters — though 

whether it does or not is an unresolved question." Inland Steel 

Co. V. EPA. 901 F.2d 1419, 1422 (7th Cir. 1990) (emphasis added). 

The majority of courts have refused to rule out the 

possibility that discharges of pollutants to groundwater can cone 

within the regulatory compass of the CWA. Most recently, in 
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Sierra Club v. Colorado Refining Company (CRC). 838 F. Supp. 1428 

(D. Colo. 1993), plaintiffs alleged that pollutants discharged 

from a point source were entering surface waters via groundwater. 

The court found these allegations sufficient to withstand a 

motion to dismiss: 

I therefore find that Sierra Club's allegations that 
CRC has and continues to discharge pollutants into the 
soils and groundwater beneath the refinery which then 
make their way to Sand Creek through the groundwater 
state a cause of action under the Clean Water Act. 
Accordingly, I deny CRC's Rule 12(b)(6) motion to 
dismiss the first cause of action. 

Sierra Club v. CRC. slip op. at 17-18. 

Although Sierra Club v. CRC is, to our knowledge, the only 

case other than the present one to confront the question squarely 

in the context of a motion to dismiss, all but one of the other 

courts that have considered the issue have specifically held out 

the possibility that NPDES permits may be required in specific 

circumstances for discharges to groundwater where the groundwater 

is connected to waters of the United States. In Inland Steel. 

supra. this Court suggested that "a well that ended in such 

connected ground waters might be within the scope of the [Clean 

Water] Act." Id^, 901 F.2d at 1423 (7th Cir. 1990) (citations 

omitted). Although the Court of Appeals for the Fifth Circuit 

has indicated that an NPDES permit is not required for discharges 

of pollutants into isolated groundwaters because those 

groundwaters are not waters of the United States, it "express[ed] 

no opinion" on what the result would be under the CWA if the 

contaminated groundwater migrated to navigable waters. Exxon v. 
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Train, 554 F.2d 1310, 1312 n, 1 (5th Cir. 1977). And in Kelley 

V. United States. No. 79-10199 (E.D. Mich. Oct. 28, 1980) 

("Kelley I"), the district court found that wastes migrating from 

groundwater under an air base into nearby surface waters could 

fall within CWA jurisdiction. See Sierra Club v. CRC, supra. 

slip op. at 12 (discussing Kelley i). 

In McClellan Ecological Seepage Situation v. Weinberger. 707 

F. Supp. 1182, 1193-96 (E.D.Cal. 1988) ("MESS I"). the district 

court concluded that some discharges to groundwater could fall 

within the regulatory purview of the CWA if the groundwater is 

"naturally connected to surface waters that constitute 'navigable 

waters' under the Clean Water Act." 707 F. Supp. at 1196. In a 

later phase of the MESS litigation, after defendant presented 

testimony showing the "naturally connected" standard was not met, 

the court elaborated a more detailed standard, holding that the 

CWA encompasses discharges to groundwater where it is "reasonably 

foreseeable and temporally imminent" that the discharges will 

percolate to surface waters. MESS II. supra. 763 F. Supp. at 

437.1/ 

1/ In New York v. United States. 620 F. Supp. 374 (E.D.N.Y. 
1985), the court *decline[d] to reach defendants' argtiment as to 
the scope of section 301 [of the CWA] as applied to groundwaters, 
usance it is clear that plaintiff has alleged that the pollutants 
threaten to contaminate [various creeks], all of which are 
indisputably navigable waters." Id. at 381. And, Ouivira Mining 
Co. V. United States EPA. 765 F.2d 126, 129-130 (10th Cir. 1985), 
cert, denied. 474 U.S. 1055 (1986), affirmed EPA's decision that 
a CWA permit was required for discharges of pollutants into 
surface arroyos which, during storms, channelled rainwater both 
directly to navigable-in-fact streams and into underground 
aquifers that connected with such streams. 
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Only in Kelley v. United States. 618 F. Supp. 1103, 1106-7 

(W.D. Mich. 1985) ("Kelley II") did a district court hold that 

CWA jurisdiction did not extend to the alleged release of toxic 

chemicals into groundwater that allegedly was migrating into a 

bay. The other authorities cited are better-reasoned than Kelley 

II and the court below. Thus, this Court should hold, as a 

matter of law, that discharges of pollutants to groundwaters may 

fall within the regulatory jurisdiction of the CWA, depending on 

the factual circumstances. 

B. EPA's view is in accord with the majority of 
caselaw and is entitled to Chevron deference. 

Section 402 of the CWA authorizes states to administer 

permit systems for the discharge of pollutants. "Discharge of a 

pollutant" is defined as any addition of pollutants "to navigable 

waters from a point source." 33 U.S.C. § 1362(12). The statute 

defines "navigable waters" as "waters of the United States." 33 

U.S.C. § 1362(7). The CWA distinguishes between and refers 

separately to navigable waters and ground waters. See 33 U.S.C. 

§§ 1252(a), 1254(a)(5), 1256(e)(1).^/ Thus, isolated 

groundwaters are not "navigable waters", and discharges to 

groundwaters per se are not covered by the CWA permitting scheme. 

The statute does not explicitly address, however, whether the 

prohibition on unpermitted discharges includes the addition of 

—/ The legislative history of the CWA also demonstrates that 
"Congress did not intend groundwater and navigable waters to be 
synonymous." McClellan Ecological Seepage Situation v. 
Weinberger. 707 F. Supp. 1182, 1194 (E.D.Cal. 1988) ("MESS 1") : 
see also United States v. GAF Corporation. 389 F. Supp. 1379, 
1383 (S.D. Tex. 1975). 
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pollutants to navigable waters from a point source through 

groundwater. 

The legislative history is similarly inconclusive on this 

point. Congress specifically considered - and rejected -

extension of the NPDES program to all groundwater.^/ Ther^ is no 

evidence, however, that rejecting this extension. Congress 

intended to create a groundwater loophole through which 

discharges of pollutants could flow, unregulated, to surface 

water. The legislative debated coalesced around an amendment 

introduced by Representative Aspin, that would have extended CWA 

regulatory jurisdiction to all discharges to groundwater. A 

review of the debate illustrates that Congress was primarily 

concerned with the Aspin amendment's extension of CWA 

jurisdiction to groundwater per se. including isolated 

groundwater. For example. Rep. McClory, arguing in favor of the 

Aspin amendment, stated, "to consider that we are providing for 

the protection of the surface waters...and omitting from the 

strong provisions of this measure vast groundwater supplies—is 

to my mind unthinkable". 118 Cong. Rec. 10668 (1972) (remarks of 

Rep. McClory). Rep. Sisk objected to the Aspin Amendment 

Isecause, in his view, "what they are attempting to do here is 

^/ See Exxon Corp.. supra. 554 F.2d at 1326-1329 (reviewing 
legislative history); MESS I. 707 F. Supp. at 1194. 
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bring groundwater under the control of the EPA." 118 Cong. Rec. 

10669 (1972) (remarks of Rep. Sisk) .4./ 

Congress ultimately rejected the Aspin amendment. But there 

is no evidence that Congress intended to throw jurisdiction over 

affected surface waters out with the groundwater. 

Since the plain language and legislative history do not 

answer definitively the precise question presented here, a 

reviewing court should defer to the views of the EPA, the agency 

charged with administering the CWA. See Chevron U.S.A. v. 

Natural Resources Defense Council. 467 U.S. 837, 842-844 (1984). 

EPA's interpretation of the CWA, including the jurisdictional 

limits of the NPDES requirements, are entitled to deference. 

Arkansas v. Oklahoma. 503 U.S. , 112 S. Ct. 1046, 1056 (1992). 

As recognized in Town of Norfolk v. United States Army Corps of 

Engineers. 968 F.2d 1438 (1st Cir. 1992), the determination 

4./ See also 118 Cong. Rec. 10668 (1972) (remarks of Rep. 
Harsha) ("[T]his amendment purports to require water-quality 
standards for groundwater"). Rep. Aspin himself was concerned 
not only with pollution of isolated groundwater, but with 
hydrologically connected groundwater as well: 

If we do not stop pollution of ground waters through 
seepage and other means, ground water gets into 
navigable waters, and to control only the navigable 
water and not the ground water makes no sense at all. 

118 Cong. Rec. 10666 (1972) (remarks of Rep. Aspin). The tenor 
of the debate indicates, however, that the representatives were 
most concerned with application of the NPDES program to the 
nation's vast and isolated groundwater reserves. See generally 
Exxon V. Train, supra. 554 F.2d at 1326-1329 (reviewing 
legislative history); and see Mary Christina Wood, "Regulating 
Discharges into Groundwater: The Crucial Link in Pollution 
Control under the Clean Water Act," 12 Harv. Envtl. L. Rev. 569, 
613-614 (1988). 
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whether a discharge to "waters of the United States" includes 

discharges to hydrologically connected groundwaters should be 

left in the first instance to the discretion of the EPA, "since 

such a determination ultimately involves an ecological judgment 

about the relationship between surface waters and groundwaters." 

Id. , 968 F.2d at 1451 (citing United States v. Riverside Bawiew 

Homes. Inc.. 474 U.S. 121, 134 (1985) (deference should be given 

to administering agency's ecological judgment about the 

relationship between wetlands and adjacent surface waters)). 

EPA has repeatedly expressed its view that the CWA 

encompasses discharges to groundwaters that are hydrologically 

connected to waters of the United States. For example, EPA 

explained this interpretation when it promulgated regulations on 

storm water discharges. See Preamble, NPDES Permit Application 

Regulations for Storm Water Discharges, EPA Final Rule, 55 Fed. 

Reg. 47990, 47997 (Nov. 16, 1990) ("[T]his rulemaking only 

addresses discharges to waters of the United States, consequently 

discharges to ground waters are not covered by this rulemaking 

(unless there is a hydrological connection between the ground 

water and a nearby surface water body)").^/ 

EPA also interpreted the statute in this way when it 

promulgated regulations governing discharges from animal 

feedlots. See NPDES General Permit and Reporting Requirements 

for Discharges from Concentrated Animal Feeding Operations, EPA 

^/ See Natural Resources Defense Council v. EPA. 966 F.2d 1292 
(9th Cir. 1992) (upholding rule, remanding on other grounds). 



- 12 -

Region 6 Public Notice of Final Permitting Decision, 58 Fed. Reg. 

7610, 7631 (Feb. 8, 1993) (feedlots required to obtain NPDES 

permit for discharges to groundwater unless permittee can 

demonstrate lack of hydrologic connection to surface water). 

EPA's statement of its position in connection with the 

promulgation of other recent regulations is particularly 

instructive: 

Notwithstanding the strong language in the legislative 
history of the Clean Water Act to the effect that the 
Act does not grant EPA authority to regulate pollution 
of groundwaters, EPA and most courts addressing the 
issue have recognized that...the Act requires NPDES 
permits for discharges to groundwater where there is a 
direct hydrological connection between groundwaters and 
surface waters. In these situations, the affected 
groundwaters are not considered "waters of the United 
States" but discharges to them are regulated because 
such discharges are effectively discharges to the 
directly connected surface waters." 

Amendments to the Water Quality Standards Regulations that 

Pertain to Standards on Indian Reservations, Final Rule, 56 Fed. 

Reg. 64,876, 64,892 (Dec. 12, 1991) (emphasis added). 

This Court should defer to EPA's scientific judgment in the 

complex area of groundwater-surface water relationships and hold 

that the discharge of pollutants to groundwaters may come within 

CWA jurisdiction, depending on the circumstances. 
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C. Discharges to groundwater come within CWA 
regulatory jurisdiction where there is a 
reasonably foreseeable direct hydrological 
connection between the groundwater and the 
surface waters in the proximity of the 
release, and a greater than de minimis 
guantitv of pollutants reasonably is able to 
reach the surface water. 

As noted above, a discharge to groundwater comes within the 

CWA's regulatory compass when the discharge is tantamount to a 

discharge to waters of the United States. This occurs when 

there is a reasonably foreseeable direct hydrological connection 

to waters of the United States in the proximity of the release, 

and a greater than de minimis quantity of the pollutant 

reasonably is able to reach the waters of the United States 

(provided that no other Federal statute directly addresses the 

activity causing the release). 

It bears emphasizing that EPA does not take the position 

that groundwaters themselves are "waters of the United States" 

within the meaning of the CWA. Rather, the mere fact that 

groundwaters are not waters of the United States does not mean 

that discharges of pollutants to groundwaters can never be 

regulated discharges within the meaning of the CWA. Such 

discharges are regulated by the CWA where the discharge to 

groundwater is effectively a discharge to waters of the United 

St̂ ates.- Thus, where there is a reasonably ascertainable direct 

hydrological connection to surface waters in the proximity of a 

release of pollutants, and it is reasonably foreseeable that 

pollutants discharged into groundwater will reach surface waters 

in greater than de minimis quantities, CWA jurisdiction attaches 
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(provided, of course, that no other Federal statute directly 

regulates the release or the activity causing the release). 

The United States recognizes that expert analysis of 

hydrological conditions may be required in order to determine 

whether this standard has been met. Precisely because such 

factual determinations may be required, it is inappropriate to 

dismiss a CWA complaint simply because the plaintiff alleges that 

pollutants will flow to waters of the United States via 

groundwater. Accordingly, the judgment of the district court 

should be reversed. The case should be remanded to the lower 

court for further factual examination to determine whether, under 

this standard, CWA jurisdiction is properly invoked.^/ 

II. 

INDIRECT SOURCE PERMIT REQUIREMENTS APPROVED INTO 
STATE IMPLEMENTATION PLANS TO SATISFY REQUIREMENTS OF 

PART D OF THE CLEAN AIR ACT ARE ENFORCEABLE BY 
CITIZENS UNDER SECTION 304(A)(3) OF THAT ACT 

The district court concluded that because defendant Dayton-

Hudson's distribution center will cause air pollution only 

indirectly, and because EPA may not require states to include 

indirect source review programs in SIPs, EPA could not have 

—1^ In this case, appellant seeks prospectively to prevent 
discharges to groundwater. The record indicates that the 
distribution center is still under construction, and the citizens 
have not alleged that any discharges to groundwater in violation 
of the CWA have occurred. Appellants have argued that the CWA 
does not provide a basis for prospective enforcement 
jurisdiction. On remand, after conducting the factual inquiry 
described above, the district court may need to consider whether 
the CWA affords a basis for prospective jurisdiction. 
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required Wisconsin to include in its SIP a program requiring the 

distribution center to obtain a permit. Village of Oconomowoc 

Lake V. Davton-Hudson. slip op. at 4-5. The court held that 

Section 304(a)(3) of the CAA, 42 U.S.C. § 7604(a)(3), does not 

provide jurisdiction over citizen suits alleging a failure to 

issue or obtain a permit required under a SIP if the permit 

requirement is not specifically mandated under the CAA itself. 

Slip op. at 5-6. 

Section 304(a)(3) of the CAA provides: 

Except as provided in subsection (b) of this section, 
any person may commence a civil action on his own 
behalf--* * * * 

(3) against any person who proposes to construct 
or constructs any new or modified major emitting 
facility without a permit reguired under part C of 
subchapter I of this chapter (relating to 
significant deterioration of air quality) or part 
D of subchapter I of this chapter (relating to 
nonattainment) ... 

42 U.S.C. § 7604(a)(3) (emphasis added). The district court 

reasoned that Section 304(a)(3)'s phrase, "required under", 

limits jurisdiction to challenges alleging violation of 

requirements to obtain a permit stated in the CAA itself. 

The district court's conclusion is overly broad. The 

cxifrect reading of Section 304(a)(3) is that citizen suits will 

lie to enforce all permit requirements approved by EPA into a SIP 

iiSder Part D of Title I of the CAA. The court should have 

construed the Section 304(a)(3) reference to permits "required 

under..part D of subchapter I" to include permits reguired under 
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the implementation plan of a state by virtue of EPA's approval 

(or promulgation) of the plan pursuant to Part D.—/ 

This construction is the one adopted by EPA, the agency 

charged with administering the CAA, in its regulations governing 

approval of SIPs. There, EPA takes the position that all 

provisions of an applicable SIP are federally enforceable, 

regardless of their provenance: 

(xiv) F e d e r a l l y e n f o r c e a b l e means all 
limitations and conditions which are 
enforceable by the Administrator, including 
those requirements developed pursuant to 40 
CFR parts 60 and 61, reguirements within anv 
applicable State implementation plan, any 
permit requirements established pursuant to 
40 CFR 52.21 or under regulations approved 
pursuant to 40 CFR part 51, subpart I, 
including operating permits issued under an 
EPA-approved program that is incorporated 
into the State implementation plan and 
expressly requires adherence to any permit 
issued under such program. 

40 CFR § 51.165(a)(1)(xiv) (emphasis added). Thus, EPA has 

authority to enforce all SIP provisions - including indirect 

source review requirements - approved by it under Part D, even 

though such requirements are not mandated by the CAA. 

Interpreting the Section 304(a)(3) citizen suit provision to 

omit coverage of such requirements would strain the balance of 

the integrated statutory scheme of the CAA. It would also fail 

to recognize that, beyond a relatively small number of federally 

mandated specific requirements, Congress gave states broad 

—/ The statute, and the analysis in this brief, apply as well 
to permits required under Part C of subchapter I of the CAA, but 
Part C is not at issue in this case. 
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discretion to fashion appropriate air pollution control measures 

to meet their SIP obligations. See CAA Section 110 (a)(2)(A), 42 

U.S.C. § 7410(a)(2)(A). 

Moreover, such an interpretation would leave a significant 

hole in citizen enforcement, and require a reviewing court in 

every Section 304(a)(3) citizen suit to trace the pedigree of 

each SIP provision back to the parent CAA in order to determine 

whether the provision was mandated by the Act and thus could be 

enforced in federal court. There is no evidence in the statute 

or the legislative history to indicate that Congress intended 

such a strained result. 

A. Caselaw supports the proposition that 
citizens may sue under CAA Section 304(a)(3) 
to enforce SIP indirect source provisions. 

While there is no direct precedent addressing the precise 

question whether citizen suits under Section 304(a)(3) will lie 

to enforce indirect source review requirements contained in state 

plans approved by EPA under Part D, the tenor of the caselaw 

indicates that such suits should be allowed as part of the 

integrated CAA statutory scheme. Only one court of appeals has 

addressed the question, and it specifically saw some ambit for 

citizen enforcement. In Sierra Club v. Larson. 2 F.3d 462, 469 

(1st Cir. 1993), the Court of Appeals held that Massachusetts SIP 

provisions on indirect sources can, in certain cases, be 

enforceable by citizen suit under Section 304(a)(3): 

"Of course, not every state-law restriction on a 
project is a matter of federal concern, but a state 
restriction that is part of a federally approved state 
implementation plan under the Clean Air Act may at 
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least in some circumstances be within the purview of a 
citizens suit under 42 U.S.C. g 7604." 

Sierra Club v. Larson. 2 F.3d at 469 (emphasis added) (construing 

section 304(a)(3)). The court did not decide the question 

definitively in Larson because the relevant provision of the 

state SIP had not yet been approved by EPA. Id. at 469-470. 

In a number of other cases, courts have held that indirect 

source review provisions can constitute an "emissions standard or 

limitation" within the meaning of section 304(a)(1) of the 

CAA.^/ While these cases are not dispositive of the issue on 

appeal, they do support the proposition that the CAA's integrated 

enforcement scheme allows for citizen enforcement of indirect 

source requirements approved into a SIP under Part D.^/ 

—/ See, e.g.. Coalition Against Columbus Center v. City of New 
York, 967 F.2d 764, 771 (2d Cir. 1992); Citizens for a Better 
Environment v. Deukmejian. 731 F. Supp. 1448, 1454 (N.D. Cal. 
1990); Delaware Valley Citizens Council v. Davis. 932 F.2d 256, 
264-67 (3d Cir. 1991); American Lung Association v. Kean. 871 
F.2d 319, 321-324 (3d Cir. 1989). CAA Section 304(a)(1) provides 
that any person may commence a civil action against any person 
who is "alleged to have violated...or to be in violation of (A) 
an emission standard or limitation under this chapter or (B) an 
order issued by the Administrator or a State with respect to such 
a standard or limitation." 42 U.S.C. § 7604(a)(1) (emphasis 
added). 

—/ The citizen suit provisions of Section 304 parallel the 
federal enforcement authorities of Section 113. EPA's general 
SIP enforcement authority is contained in Section 113(a)(1) of 
the CAA, 42 U.S.C. S 7413(a)(1), which requires 30 days notice to 
the person alleged to be in violation before a suit may be filed. 
However, in recognition of the exigencies surrounding violations 
of new source permitting requirements. Section. 113(a)(5) of the 
CAA, 42 U.S.C. § 7413(a)(5), allows the Administrator to bring 
suit without issuing a 30 day notice whenever a state fails to 
comply with new source permitting requirements. Similarly, 
Section 304(a)(1), 42 U.S.C. § 7604(a)(1), allows citizens to 
file suit regarding SIP violations only after giving 60 days 

(continued...) 
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These cases are particularly important in view of the 

district court's misinterpretation of the distinction between 

Sections 304(a)(1) and 304(a)(3). The district court interpreted 

Section 304(a)(3) as having a narrower scope than Section 

304(a)(1). The proper distinction between these provisions, 

however, relates not to the question whether a particular SIP 

provision is mandated by federal law, but whether EPA approved 

the SIP provision under the authority of the new source 

permitting requirements of Part D of the CAA. 

B. The case should be remanded to the lower 
court for further determination regarding the 
Wisconsin SIP indirect source review 
provisions for emissions of NOx. 

Appellee State of Wisconsin has raised the argument that the 

specific Wisconsin SIP provisions invoked by appellant have not 

yet been approved by EPA. It is true that the recent proposed 

SIP revisions submitted by the State of Wisconsin to EPA, Wis. 

Admin. Code § NR 408.02(21)(b)3. (1992), have not been approved 

by EPA, and thus cannot be enforced in a citizen suit. However, 

any existing SIP requirements for indirect source review are 

enforceable by citizens under Section 304(a)(3) if the 

xequirements were approved by EPA under Part D. The record in 

this case is not sufficient to determine whether Wisconsin's 

indirect source review requirements were approved into its SIP 

^/ (...continued) 
advance notice to the Administrator, the affected state, and the 
alleged violator, see Section 304(b)(1)(A), 42 U.S.C. § 
7604(b)(1)(A), while Section 304(b) in its entirety pointedly 
omits this advance notice requirement for suits brought under 
Section 304(a)(3). See 42 U.S.C. § 7604(b)(1)(A). 
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pursuant to Part D, and if so, whether they mandate permit 

distinctions between "major" and "minor* indirect soxirces of NOx. 

The United States therefore respectfully suggests that this Court 

remand the CAA claim to the lower court for it to medce these 

determinations. While remand would entail some delay for review 

of an extensive administrative record tihat is nearly fifteen 

years old, the need for integrated enforcement of the CAA 

mandates that citizens be allowed under CAA Section 304(a)(3) to 

enforce all indirect source review requirements contained in a 

state's implementation plan. To hold otherwise would be to 

create an unwarranted gap in the CAA's comprehensive federal, 

state, and citizen enforcement scheme. 

CONCLUSION 

For t:he foregoing reasons, the judgment below should be 

reversed, and tihe case should be remanded to the district court. 

Respectfully submitted. sspectfully suhm-ltted. 

LOIS J. Schiffer 
Acting Assistant Attorney General 

THOMAS PAUL SCHNEIDER 
United States Attorney 
Easteim District of Wisconsin 

ELLEN J. DURKEE 
CAROL ANNETTE PETSONK 
^^ttoimevs. Department of Justice 
Washington D.C. 20530 

(202^ 514-7982 

93-3380 
February 14, 1994 
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. -• < » . ^ ^ « f « ^ UNITED STATES ENVIKONMENTAL PROTECTION AGENCY 
/ ^ ^ ^ REGION vi l l 
I ^li^J 399 I S f i STREET - SUITE SOO 
\ ^ , ^ ^ g ^ DENVER. COLORADO 30202-2466 

DEC 2 2 ra 

.̂ ef: 6WM-C 

Dan Eraser, Chief 
Wacer. Cualicy Bureau 
Koncana Departnenc of Health 
& Environrnencal Sciences 

Cogswell Building 
Kele.na, Montana 57S20 

Re: NPDES Permit Issues 
Hard Sock Mines 

Dear Mr, Fraser: 

Thiig letter is in response co your request chat EPA clarify 
its position on several key issues relating to che perniitcing cf 
hard' rock niines u.ncer Secticn 402 of the Clean Water Act (-C-eA) . 
The following paragraphs explain EPA Region VIII'3 policy on the 
following issues: ll) point sources ac hard rock mines; (l.a) 
historic mine adits; (l.b) ground vacer hydrologically conneccec 
CO surface wacer; (2) regulacibn of historic mining areas; (3) 
scorm.wacer vs. traditional NPDES; and (4) maintaining wacer 
quality after mining. 

1. Point Sources at Hard Ttock Mines 

l.a Historic" Adits 

Mine adics are quite clearly poinc sources as defined -r.ce: 
Section 502(14) of che C»A. 33 U.S.C. S 1362(14). The CWA 
defines che term "point source" as any"discernable confined 
and discrete conveyance, including but noc limited co any 
pipe, ditch, channel, tunnel, conduit, well, discrete, 
fissiire, container, rolling stock, concentrated animal 
feeding- bperatipa, vessel or other floating craft from whic 
pollucajita are or may be discharged. Following this 
definition, discharges from mine adits'at historic or activ 
mines are point sources and are required to have an NPDES 
permit if pollutants are being discharged co wacers of che^ 
Uniced Scac.es. However, as discussed in' paragraph 2 below, 
abandoned or long-cerm inaccive mines have hoc been a tcp 
prioriCy for permitcing. 

j^'^i P r i n i t d o " >'«•. 
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1 .h Ground Water HY<̂ r°̂ o<̂ - = '̂ "̂̂  Ccnaected to Surface Water 
(including seeps). 

For the past several years Z?A, Region VIII, has be^n .-ere 
closely evaluating NFDIS ccr.pliance at .r.i.-es. Alc.hcugh vs 
found thac svitscancial progress has been made in concrolli-g 
surface water pollucion frcn obvious discharge points, we 
scill -fcund serious wacer qualicy problems ac some mines. 
Envirox:mentai data collected around these mining sites 
confirmed that the CTA goals of fishaible and swiirmable 
surface water vexe still not being achieved. In searching 
for Chia sourcie of surface wacer pollucion, EPA and che 
States found that pollutants frcm" some mining sites are 
moving inco che ground water and then inco nearby surface 
water. 

Upon determining that significant pollutants were being 
discharged frcm .mines via ground water or less obvious 
points sources, E?A and the States began reevaluating nines. 
We found som.e mines had seeps or other ground water 
discharges to surface vacer which were .̂ cc authorized in cr.e 
facility's NpDZS .cermit. There were also sc.T.e nines withcuc 
an NPDES pe,rm"ic which hr.d ciai.T.ed to be ."non-discharging". 
However. upon.jijJspectic.T, these facilicies were found to te 
discharging; c'ifrbuch seeps ar.d water co.ntrol structures. 
These faciiities..are hew bei.ng required co obtain NPDES 

• permits covering all outfalls including ground wacer 
discharges determined to be hydrologically connected to 
surface water. • 

As a result of these permit and enforcement actions, SPA has 
been reevaluating the definicion of "poinc source" to ' 
require NPDES discharge permits for seeps and other less 
obvious discharges. Ic is cherefore, EPA's posicion chat 
seeps cuid other ground water discharges-hydrologically 
connected to surface water from mines, either active or 
abandoned, are discharges from point sources and .are subject 
CO regulation through an NFDES permit. Current EPA policy, 

. as augmented by several lawsuits, indicates thac it is more 
Che mine or che facility itself that is subject Co NPDES 
regulations. Therefore, any seeps coming from identifiable 
sources of pollucion (i.e., mine worJcings, land application 
sites, ponds, pits, etc..) would need co be regulated oy 
discharge permits. One important case is United States v. 
Earth Sciences. Inc". . 599 *?.2d 368 (10th Cir. 19"79). This 
case concluded chac the facilicy from which che 
contamination came was itself a point source. Another 
imporcant court case is McClellan Scolooical Seeoaae 
Situation v. Weinberoer. 707 F.Supp, 11S2 (E.D, Cal. 1986) 
wliere the court found that Congress intended to limit 
discharges of pollucancs c.̂ ac could affect surface water zr.d 
that .NPDES permits could be required, where the ground water 
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is hydrologically ccr.nscted to the surface water. 
Additionally, c.*:e preariale co the Nc)ve.Tier 16, i?30 Storm 

47SS0, 47597/1. Nove-Tier 16. 1590.) The preamnle also 
scates chat the requirements for point source dischargers 
are not apolicable to che discharges to ground water unless 
rhPrg ig a'hvprp^caical connection between t.he cround warp^ 
and a nearby. gurf?-re warer. (See 55 Federal Register s7SS0. 
47997/3.) 

2. Historic Minlaa 

Clearly, as discussed in l.a above, discharges frcm 
abandoned mine adits are point sources which require a 
traditional (rather chan a scorm wacer) NPDES permit. 
However, -Regi.̂ n VIII has ncc .made these permits a high 
priority becav.se cf limited EPA and State resources. EPA's 
current permic wricing praccices and prioricies incorporate 
historic mine drainage into NPDES permics for accive mines 
if the active mine influences che pollution discharged frcm 
che hiiscoric area. In addicioh, if che accive mine owns or 
has control c*/er an adjacent historic mining area, the 
active mine must also apply for an NFDES permic co control 
che discharge frcm che inactive area. Factors which 
increasa cur priority for requiring NPDES permics ac 
abandoned mines are: accive exploration, construction, 
olans for re-mining, viable, ownership, and water quality 
i.mpaccs. The enclosed cable cuclines che Region's 
prioricies for wricing permics and. the basis for effluent 
limitations. 

In Region VIII, there are several active'mines which have 
Dermics for historic discharges.. One example is Cripple 
Cree.k and Viccor Gold (CCVG) , which maincains che permit fcr 
the Carlton Tunnel (CO-0024562} in Colorado. This historic 
tunnel drains mosc of che Cripple Creek and Viccor Mining 
District. CCVG is currently mining only oh the surface. 
Although the comoany's operations do not seem to be 
affecting historic mine drainage, the Company must continue 
to coaaly with NPDES'requirements because CCVG and its 
affiliates own or control most of the historic area-
Further, the potential for connections between current and 
historic wor)cings also necessitate a permit. 

Region VIII has several permits that exclusively regulate 
'drainage frcm abandoned mines, such as the Leadville Mine 
Drainage Tunnel ovoied by the Bureau of Reclamation (CO-
0021717) and the site of ths former Cli.max Urad Mine and 
Mill (CO-0041467). The Leadville Tunnel drains part of 
historic Leadville Mining Discrict. The Urad site is a 

http://becav.se
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previously reclaimed tailings area that Cli.max is 
re.T.ediating to collect ground water seeps and provide 
treatment to meet water qualicy based limits. 

Stora Water v. "Traditional" N?rsS 

It is our position thac any point source discharge of 
pollucemts'to waters-of the Uniced States, not directly 
associated with a precipitation or snow melt evenc, (i.e., 
dry weather flows) , must be permitted under a "traditional" 
NPDES permit. This means that any dry weather flow from 
mine adits, seeps, french drains and culverts are mine 
drainage or process wastewater, and cannot be covered by a 
storm water permic. A "traditional" permit muse be written 
fbr these discharges including both, technology based and 
water quality standard based requirements where applicable, 
[Wacer diverced around che mine wichouc ccncaccing any 
discurbed area, and dees riot mix with mine or prccess water 
may not require an NPDES permit.] Also during wet weather 
flows, most of the areas ac an active mine must be covered 
by "traditional" NPDES requirements because stoixi water was 
included in developing the effluent guidelines regulations. 
Only wee weacher surface runoff frcm seme ancillary areas of 
accive mines and inactive areas would fall under the storm 
wacer progra.m. It is also imporcanc co noce chac these 
discharges can be covered by storm water requirements oniy 
if they do not combine wich "cradicional" sources prior co 
discharge. Therefore, we recommend thac che Stace ccmbi,':e 
boch che storm water and traditional NPDES requirements into 
one permit at all active mines. There is too much overlap 
between storm water and dry weather flow, and active and 
inactive portions of the npine to write separate permits, we 
have attached the most recent version of the table 
(September 13, 1993) describing che applicabilicy of storm 
water ac mining sices. _ • 

Maintalninq Water Qualitv ff̂ pffricial Guarantee) 

It is of increasing importance co financially guarancee 
compliance wich environmencal performance ac all phases of 
che mining opefacion'including pose-closure. This has been 
men ci coed .by boch Region VIII and EPA Headquarters' staff 
during discussions of- environmencal i,mpact statements and 
NPDES permits for new mines. Clearly, the public's 
financial costs of Suji^itville is also a strong argu.-r.ent for 
financial guarantees. We chink chac chis is an area where 
the State, through its .mining program, has substantial 
regulatory ability. Ke will continue to look into this 
issue on a federal level, but we hope that the State will be 
able to resolve this problem through its authorities 'oy 
requiring pose-closure financial assurance. 
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If ycu wish cd request a conference call to further discuss 
these issues cr if you 'have a.iy ochsr ccnsnents please contact me 

Sincerely, 

.'•iax H. Dodson, Director 
Wacar :«!anagement Division 

Enclosure 

cc: Kevin Xeenan, I-IT 
Tom Reed, MT 
Crown Bucce 
Zorcmah 
Greater Yellowstcne Coalition 
Fred Pehrson, UT 

•'• Sheila .McCle.nathan, ND 
' Sob Shukle', CO 
John Wagner, WY 
Tim Tollefsrud, SD 
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^ 
back.s rrom Ihe sale of the secur i t ies . Indict

m e n t n 2, 19, 24, and 25. 

In light of t he se al legations, t h e indictment 
surriclently a l leges all of t h e e l emen t s of mail 
fraud necessary to susta in t h e indictment. 
T h e indic tment need not spcciflcally allege 
t h a t Marchese breached his fiduciary duty to 
his cus tomers . Moreover , Oie legal obli
gat ion to disclose such k ickbacks t o his cus 
t o m e r s is implied. F u r t h e r m o r e , Marchese ' s 
a r g u m e n t r e s t s , a t least in pa r t , on factual 
ques t ions which m u s t be de te rmined by the 
Uie r of fact and which a r e inappropr ia te to 
suppor t a motion to d ismiss i.e. whe the r 
Marchese and S a n d b e r g b reached their fldu-
ciary duty to Power ' s cus tomer s and whe the r 
tlie kickbacks const i tu ted mate r ia l informa
tion such t h a t M a r c h e s e and S a n d b e r g had a 
du ty to disclose this information. 

[8] M a r c h e s e also a r g u e s t h a t t h e indictr 
m e n t is defective because i t fails to allege 
t h a t his customei'B w e r e i tyured by his r e 
ceipt of "undisclosed fees". Th i s a r g u m e n t 
lacks mer i t because a victim's actual loss a s a 
r e su l t of a scheme is not an essent ia l mail 
fraud e l e m e n t U.S. v. S tewar i , S m F.2d 
957, 96(M31 (lOUi Cir.1989). Moreover , t h e 
indic tment a l leges t h a t the kickbacks came 
from the sa le of t h e secur i t ies . Ind ic tment 
1 2 5 . Marchese furtl ier con tends t ha t t h e 
indic tment fails to allege t h a t t h e paymen t of 
"fees" we re inimical to his cus tomer ' s inter
e s t s . In l ight of the o t h e r a l legat ions in t h e 
indic tment , th i s a r g u m e n t fails a s well. 

Marchese final a r g u m e n t is t h a t t h e indict
m e n t is insufllcient because it mere ly t racks 
s t a tu to ry language wi thout al leging part icu
l a r e l emen t s of an offense. T h i s a r g u m e n t is 
similarly wi thout m e r i t R e a d a s a whole, 
t h e indic tment al leges eacli of t h e e lements 
of mail fraud and se t s forth t h e mail fraud 
s cheme in sufficient detai l . Ind ic tment , 1 1 2 , 
19, 24, 25 and 39. 

[9] Marchese ' s chal lenge lo t h e sufficien
cy of t h e money launder ing c h a r g e s also fails. 
I n U.S. V. A^ford, 999 F.2d 818 (5th Cir.1993), 
a s in this case, the cou r t upheld an indict
m e n t w h e r e it t r acked the language of t h e 
money l aunder ing s t a t u t e , identified t h e 
specificfl unlawful activity a s mail and wire 
frauil, and descr ibed specific financial t r ans 

actions associated with each c o u n t Id- at 
822-23. Because the indic tment he re con
ta ins similar detail , Marchese ' s motion to 
dismiss t h e indictment will be denied. 

Accordingly, I T I S O R D E R E D T H A T the 
defendants ' motions to dismiss t h e indictr 
m e n t a r e D E N I E D . 

( o |nTNUMBtitsvsnM> 

S I E R R A C L U B , a n o n p r o r i l 

corporation, Plaintiff, 

v. 

COLOltADO REFINING COMPANV, a 
Colorado Corporation, Defendant 

Civ. A. No. 93-K-1713. 

United States District Court, 
D. Colorado. 

Dec. 8, 1993. 

Plaintiff brought citizen suit pursuant to 
Clean Water Act, alleging that refinery ille
gally discharged pollutants into creek. Re
finery moved to dismiss. "Hie District Court, 
Kane, Senior District Jiidge, held that: (1) 
Clean Water Act's preclusion of discharge of 
any pollutant into "navigable waters" in
cludes such discharge which reaches "naviga
ble waters" through groundwater, and (2) 
where. plaintiff did not exercise its rights 
under Colorado law to challenge, stipulated 
order regarding National Pollution Discharge 
Elimination System (NPDES) effluent limit 
exceedances by refinery, it could not seek, by 
way of federal citizen suit, tu supplant safe
guard mechanisms contained witiiin relevant 
state law. 

Motion granted in part and denied in 
part 

SIEKIU CLUB V. COLORADO REFINING CO. 
cite as (38 F.Supp. 1428 (U.Colo. 1993) 

1429 

LI 

.5 

1. F e d e r a l Civil P r o c e d u r e e=1829 

In rul ing on motion lo dismiss , whether 
fnr lack nf subject m a t t e r jur isdict ion or for 

failure tu s t a t e cause of action, cou r t m u s t 
accept all factual a l legat ions a s t r u e and 
m u s t d r a w all reason-.ible inferences in favor 
of pleader . Ked.Rules Civ .Proc .Rule 12(b)(l , 
G), •̂ S U . S . C A 

2. F e d e r a l Civil P r o c e d u r e «=1772 , 1829 

Claim should not b e dismissed for lack 
of subject m a t t e r jur isdic t ion un less it a p 
p e a r s beyond d o u b t t h a t plaintiff can p rove 
no se t of facts which would ent i t le him lo 
relief and all of plainUiTs pleadings m u s t be 
liberally cons t rued . F e d . R u l e s Civ.Proc. 
Rule 12(b) (n . 28 U . S . C A . 

3. Health and Environment «='25.15(3.2) 
Distiict court had jui-isdiction over claim 

alleging unpermitted discharges of pollutants 
in violation of Clean Water Act Federal 
Water Pollution Control Act Amendments of 
1972, § 301(a), as amended, 33 U.S.CA 
§ 13U(a). 

4. Health and Environment <^25.7(4) 
Clean Water Act's preclusion of dis

charge of any pollutant into "navigable wa
ters" includes such discharge which reaches 
"navigable waters" through groundwater. 
Federal Water Pollution Control Act Amend
ments of 1972, § 101 et seq., as amended, 33 
U.S.CA § 1251 et seq. 

5. Health and Environment ^>25.7(4) 
Allegations that refinery dischai-ged pol

lutants into soils and groundwater beneath 
refinery which then made their way to creek 
through groundwater stated cause of action 
under Clean Water Act; Act's preclusion of 
discharge of pollutant into navigable waters 
included such discharge which reached navi
gable waters Uuxjugh groundwater. Federal 
Water Pollution Ointrol Act Amendments of 
1972, § 101 et seq., as amended, 33 U.S.CA 
§ 1251 et seq. 

6. Health and Environment <^25.15(4.l) 
Term "comparable state law" as used in 

Clean Water Act's provision stating that any 
violation for which state has issued final or
der nut subject to further judicial review and 
violator has paid penalty assessed under 
"comparable state law" shall not be subject 
uf citizen acUun for civil penalties does not 
mean that state's regulatory authority or 

processes must be identical to federal provi
sions. Federal Water Pollution Control Aci. 
Amendments of 1972, § 309(g)(6)(AKvii), a.-; 
amended, 33 U.S.CA § 1319(g)(6)(A)(iu). 

Sec publication Words and Phrases 
for other judicial consti-uctions and dvf-
inilions. 

7. United States '̂ =9111 
Citizen suits aj-e proper only where gov

ernmental agency has failed to exercise its 
enforcement responsibility. 

8.. Health and Environment 'S=>25.15(3.1) 
Wliere plaintiff did not exercise its 

rights under (Colorado law to challenge stipu
lated order regarding National Pollution Dis
charge Elimination System (NPDES) ef
fluent limit exceedances by refinery, plaintirf 
could not seek, by way of federal citizen suit 
under Clean Water Act, to supplant safo 
guard mechanisms contained wilhin relevant 
state law; although Colorado regulutiiry 
scheme did not mandate prior public notice 
of enforcement proceedings, scheme overall 
adequately protected public interest in en
forcement actions, and plaintiff appai-enlly 
received word of notice of violation issued by 
Olorado Department of Health to refinery 
and failed to take appropriate steps to voice 
its opinion. Federal Water Pollution Omtrol 
Act Amendments of 1972, § 309(g)(6)(A)(iii), 
as amended, 33 U.S.CA. § 1319(g)(6)(A)(iii). 

Reed Zars, Denver, CO, for plainUfT. 

Daniel Patterson, Holland & Hart, Denver, 
CO, for defendant 

MEMORANDUM OPINION 
ANO ORDER 

KANE, Senior District Judge. 

This case is before me on a motion to 
dismiss filed by defendant Colorado Refining 
Company ("CRC"). Plainliff Sierra Club as
serts three causes of action. The first is for 
unpermitted discharges into Sand Creek in 
violation of Section 301 of the Clean Water 
Act, 33 U.S.C § 1311(a) (1986); the second 
for discharges to Sand Creek in violation of 
CRC's National Pollution Discharge Elimina
tion System ("NPDES") Permits and the 
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Clean Water Act, and the third for failure to 
determine Uie impact to Sand Creek of its 
noncomplying di.scharges in violation of the 
Clean Water Act CRC moves to dismiss 
Sierra Club's first cause of action for lack of 
subject matter jui-isdiction under Fed. 
R.Civ.P. 12(b)(1) and for failure to state a 
claim under Rule 12(b)(6) and to dismiss 
partially the second cause of action under 
Rule 12(b)(6) to the extent thai the claim 
requests civil penalties for prc-April 1992 
permit violations. 

I. Facia and Procedural Background 

This complaint was filed on August 12, 
1993. No trial date has yet been set Sierra 
Club brings this "citizen suit" pursuant to 33 
U.S.C. § 1365(a)(1)(A)' and 28 U.S.C. 
§ 1331', alleging that CRC has illegally dis
charged pollutants, in excess of iiermit limits, 
into Sand Creek from its refinery located in 
Adams County, Colorado, immediately to the 
south of the creek. Sierra Club further al
leges that such discharge has and continues 
to degrade the water quality of Sand Creek 
and to diminish the fish populations down
stream from the refinery. 

II is undisputed that in April 1989, tlie 
C>)lorado Department of Health ("CDH") is
sued a Notice of Violation to CRC regarding 
NPDES effluent limit exceedances ^ between 
November 1988 and February 1989. In June 

1. This section provides in pertinent pan: 
Except as pruvitJcd in subsection (b) of this 

section, any citizen may commence a civil ac
tion on his own behalf— 

(I) against any person . . . who is alleged to 
t>e in violation of (A) an effluent standard or 
limitation under this chapter . . . 

The district courts shall have jurisdiction, with
out regard to the amntmt iii controversy ur the 
citizenship of the parties, to enforce such an 
cflluent standard or limitation . . . and to apply 
any appropriate civil penalties under .section 
1319(d) of Ihis title. 

In addition. 33 U.S.C. § 1319(d) provides in 
pertinent part: 

Any perst)n who violates section 1311, 1312, 
1316, 1317, 1318, 1328, or 134.'ioflhislille, ur 
ony permit condition or ltinitatii)n implement
ing any of such sections in a permit issued 
under section 1342 of this title by the Adminis
trator, or by a State, or in a permit issued 
under Section 1344 of this title t>y a Slate, . . . 
shall he subject lo a civil |>enally not to exceed 
$10,000 per day of such violation. 

1989, CDH issued an Amended NoUce of 
Violation to CRC regarding NPDES Total 
Suspended Solids exceedances from Decem
ber 1988 through December 1989. In July 
1902, CRC entered into an Agreement and 
Stipulated Order ("the stipulated order") 
with CDC regarding the aforementioned ex
ceedances and additional exceedances which 
occurred through April 1992. In compliance 
with the penalty agreement, CRC paid |)cnal-
Ues of $20,000 and waived its right to appeal 
in final settlement of any claims for penalties 
for exceedances which might be sought 
through April 1992. 

II. Standard for Motion to Dismiss 

[1,2] Under Fed.R.Civ.P. 8(a), a plaintiff 
is required to offer a short and plain state
ment (1) of the grounds upon which the 
court's jurisdiction depends and (2) of the 
claim showing that the pleader is entitled to 
relief. In ruling on a motion to dismiss, 
whether on the ground of lack of jurisdiction 
over subject matter under Rule 12(b)(1) or 
for failure to state a cause of action under 
Ride 12(b)(6), the court must accept all factu
al allegations as ti-ue and must draw all 
reasonable inferences in favor of the pleader. 
Sclieuer v. Ritodea, 416 U.S. 232, 236, 94 
S.Ct 1083, 1680, 40 L.Ed.2d 90 (1974). A 
claim should not be dismissed under Rule 
12(b)(1) unless it appears beyond doubt tliat 

2. This section provides: 'The district courts shall 
have original jurisdiction of all civil actions aris
ing under the Constitution, laws, or treatises of 
tlie United Slates." 

3. 1 am reluctant lo call "exceedance" a word at 
all. To use it invokes images of reverse peristal
sis. Webster's International and the O.E.D. are 
predictably and mercifully silent in the mailer. I 
don't know why a perfectly legitimate word such 
as "excess" cannot Ix used nor why a counterfeit 
Huntmery such as "exceedance" is coined. Ne-
venhelcss, the Congi'ess of the Uniicd Stales has 
seen Pit to use it in a statute (The Clean Air Act, 
see e.g. 42 U.S.C. §§ 74l2(in){5)(D), 7429(c), 
7502(a)(2)(CMii)) and the briefs of the eiiviron-
menlalist cognoscenti are replete with its borimr-
ygmic ditler it has even invaded the text of 
otherwise intclligeni judicial opinions. If then, 
such is what litigants arc disputing and Congress 
is legislating, 1 will use "exceedancc(s)" in the 
faint hope that it conveys some meaning lo any
one who might be. interested. The disinterested 
reader, however, will need the assistance of this 
prolix footnote. 

• : ^ 

•i 

•a 

1 
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plaintiff can prove no set of facts which 
would entitle him to relief. Id; Svxaison v. 
Bixler, 750 F.2d 810, 813 (10th Cir.1984). All 
of the plaiiitifTs pleadings must be liberally 
construed. Simnson, 750 F.2d at 813. 

111. First Cause of Action for Violation 
of the Clean Water Act 

The Clean Water Act provides that "[e]x-
cc|)t ns in comjiliance with this section and 
sections 1312, 1316, 1317, 1328, 1342, and 
1344 nf this title, tlie discharge of any |>ollu-
tanl by any |ierson shall be unlawful." 33 
U.S.C. § 1311(a). The term "dischai-ge of a 
pollutant" is defined as "any addition of any 
pollutant to navigable waters from any point 
souree " /d § 1362(12). "Point source" 
is defined as "any discernible, confined and 
discrete conveyance, including but not limit
ed tu any pipe, ditch, channel, tunnel, con
duit well, discrete fissure, container, . . . 
from which pollutants may be dis
charged.. . ." /d. § 1362(14). For Uie pur
pose of the Clean Water Act the term "navi
gable waters" has been defined broadly as 
"the waters of the United States, including 
the territorial seas." Id § 1362(7). Federal 
Courts have interpreted this directive broad
ly to include waters ti-ibutary to those which 
are navigable in fact Quivira Mining Co. v. 
United Slates EPA, 765 F.2d 126, 129 (10th 
Cir.1985). 

CRC argues Uiat while Uie term "naviga
ble waters" is construed broadly. Congress 
did not intend to include groundwater within 
its definiUon. CRC maintains that certain 
allegations in the complaint indicate that Si
erra Club's first cause of action is totally 
founded on the discharge of pollutants by 
CRC into the soil and groimdwater which 
then make their way into Sand Creek. 

A. liulc lX(b)(l) CliaUenge 

CRC argues that, since the Clean Water 
Act docs not regulate the discharge of pollu
tants into groundwater, this court lacks sub
ject matter jurisdiction over the first cause of 
action and that it fails tu state a claim upon 
which relief may be granted. CRC reUes on 
United Stales v. GAF Corp., 389 F.Supp. 
1379, 1381 n. 2 (S.D.Tex.1975). GAF, howev
er stated Uiat the interweaving of jurisdic

tional and substantive provisions of the Cleai 
Water Act "has the effect of equating, ii. 
least in this case, a failure to state a claiii 
with a lack uf subject matter jurisdiction.' 
Id (emphasis added). The facts and juri,': 
dictional allegations of GAF are disUngiiisli 
able from those before me. There plaintifl": 
sole jurisdictional ground was 33 U.S.(.' 
§ 1319(b). Under Uiat section, the Adminis 
trator uf the Environmental Protection Ageii 
cy ("EPA") is authorized tn commence a civi 
action in federal couit where the Administrti 
tor has previously found a viulatioii under Un 
Clean Water Act Here, Sierra Club invoke: 
jurisdiction for its "citizen suit" under 3: 
U.S.C. § 1365(a)(1)(A) which does not rt' 
quire a separate finiling by the Administra 
tor of the EPA before jurisdiction attache.'-
Therefore, the GAF equation of a failure U 
state a claim with a lack of subject mattei 
jurisdiction is inapposite in this case. 

[3] More relevant to the jurisdictional in 
quiry is the Supreme Court's holding lh:i 
the assertion of a claim under a federal stal 
ute "alone is sufficient to empower the Dis 
trict Court to assume jurisdiction over thi 
case and determine whether, in fact, Uv 
[statute] does provide the claimed rights.' 
Romero v. InLematiotial Terminal Operal 
ing Co.. 358 U.S. 354,359,79 S.Ct 468,473,: 
L.Ed.2d 368 (1959). Sierra Club alleges it 
support of its first cause of action that CK( 
is violating the Clean Water Act by discharg 
ing pollutants without a permit Sierra Clul 
has, therefore, asserted a claim under Un 
Clean Water Act, 33 U.S.C. § 1365(a) wliici 
gives the district courts jiuisdiction "to un 
force . . . an effluent standard or limitatioi 
. . . and to apply any apprupriate civil jienal 
ties." Section 1365(0 defines "effluent slai< 
dard or limitation" to include an unlawful at-
under § 1311(a) which prohibits "the dLs 
charge uf any pollutant" without a federal u. 
state permit ur in violation of the contUtion: 
of such permit Thus, applying Romero, thi: 
court has jurisdiction over the first cause « 
action. 

Sierra Club additionally invokes jurisdii 
tion imder 28 U.S.C. § 1331, which vesU Ihi 
district courts with original jurisdiction "ove 
all civil actions aiising under the Constitii 
tion, laws, or treaties of Uie United States.' 
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Clearly, the fu^t cause of action raises a 
federal question by alleging a violation of the 
Clean Water Act " l i * of Uic United States. 

For the reasons stated above, I deny 
CRC's mation to dismiss the first cause of 
action under Rule 12(b)(1) for lack of subject 
matter jmisdiction. 

B. Rule ie(b)(e) ChaUetige 

CRC maintains Uiat even accepting the 
allegations of the first cau.se of action as true. 
Sierra Club fails to state a claim upon which 
relief may lie granted since the Clean Water 
Act does not regulate the discharge of pollu
tants into groundwater, even though such 
pollutants then migrate through the ground 
water into surface water which is subject to 
the Act CRC points to certain allegations in 
the complaint which, it argues, indicate that 
the first cause of action is solely basetl on the 
contamination of groimdwater which then en
ters Sand Creek. These include the allega
tions that "lajs a result of oiLspills, pipeline 
and tank leaks, and other releases at the 
refinery site, large quantities of petroleum 
and related compounds have entered, and 
continue to enter, the soils and groundwater 
beneaUi Uie refinery," (Compl. 1111, 25, 26,) 
and Uiat "[pletroleum products and related 
compounds released in this manner are dis
charged with the groundwater into Sand 
Creek" through "underground paleochan-
nels" and "seeps in the bank of the creek," 
(Id 1111, 27, 28). Sierra Club responds that 
the "complaint alleges in at least 25 separate 
paragraphs that defendant's pollutants are 
being discharged direcUy into Sand Creek," 
(Sierra Club's Opp'n. to DePs. Mot to Dis
miss at 10) and, that since Sand Creek is a 
tributary of the South Platte River, it is a 
"navigable water" within Uie meaning of the 
Clean Water Act 

While the complaint contains numerous al
legations that CRC has discharged and con
tinues to discharge petroleum products and 
related compounds from the refinery site into 
Sand Creek, it is unclear, however, whether 
Sierra Club is alleging that any of such dis
charges were made direcUy from the refinery 
into Sand Creek, as opposed to through the 
soil and groundwater. I t is certain, however, 
Uiat Sien-a CHub bases its first cause of ac

tion, at least in part, on discharges which 
reach Sand Creek through groundwater be
neath the refinery. Therefore, I must decide 
whether the CHean Water Ad's prohibition of 
the discharge of any pollutant into "navigable 
waters" encompasses discharges which reach 
"navigable waters" through groundwater. 

A review of the case law addressing the 
regulation of groundwater under the Clean 
Water Act reveals that "isulaled/nontributary 
groundwater," such as confined wells, has 
been unequivocally excluded from the Act by 
some courts. However, these cases and oth
ers do not preclude the act from applying to 
the regulation of "tributary groundwater," 
such as in the present case, which migrate 
Irom groundwater back uito surface waters. 

CRC relies on Exxnn CAUT)). V. Train, 654 
F2d 1310, 1329 (5Ut Cir.1977) in support of 
its contention that the Clean Water Act does 
not require permits for discharges into 
groundwater. However, the Exxon court ex
pressly limited its holding to nonti-ibutaiy 
groundwater: 

Specifically, EPA has not argued that the 
wastes disposed of into wells here do, or 
might "migrate" from groundwaters back 
into surface waters that concededly are 
within its regulatory jurisdiction We 
mean to express no opinion on what the 
result wuuld be if that were the slate of 
facts. 

I d at 1312 0. 1. CRC also relies on GAF. 
The court in GAF, however, held Uiat "(t]he 
disposal of chemical wastes into the under
ground waters which luive not been alkyed 
lo flow into or otherwise affect surface wa
ters does not constitute a 'discharge of a 
pollutant' within the meaning of § 1311(a)." 
389 F.Supp. at 1383 (emphasis added). Fur
thermore, in United Slates Steel Corp. v. 
Train, 656 F.2d 822 (7Ui Cir.1977), Uie court 
highlighted Uie distinction between "tribu
tary" and "nontributary" groundwater. In
terpreting the Clean Water Act it held that 
the EPA is authorized "lo regulate the dis
posal of pollutants into deep wells, at least 
when the regulation is undertaken in con-
junctiun with limitations un the permittee's 
discharges into surface waters." Id. at 862. 
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Only a few courts have confronted the 
precise question of whether tributary 
groundwater is subject to regulation under 
Uie Clean Water Act In Kelle]/ v. United 
Slates, No. 79-10199 (E.D.Mich. Oct 28, 
1980) ("Kelley I"), an unpublished upinion, 
Uie Attorney (jeneral of Michigan brought a 
citizen suit under the Clean Water Act 
against the United States, alleging the leak
age of a toxic chemical into groundwater, 
which the federal government acknowledged 
travelled to a navigable lake. The court 
rejected the federal government's argument 
Uiat Exxon excluded groundwater from regu
lation under the Clean Water Act explaining 
that the Fifth Cireuit in Exxon "cuncede[d] 
that wastes which migrate from groundwa
ters back into sui-face waters are within the 
EPA's regulatory jurisdiction." Kelley ex 
rcL People of State of Michigan v. Uniicd 
Slates, 618 F.Supp. 1103, 1106 (W.D.Michi
gan 1985) ("Kelley II") (citing Kelley I, slip 
op. at 2-3). By cuiiLrast however Kelley II 
reached the opposite conclusion. There, tox
ic chemicals were allegedly released into the 
ground at a Coast Guard station. The pollu
tants contaminated the groundwater under 
the station, and the plume of contamination 
was migrating downgradient eventually dis
charging into Uie East Ann of Grand Tra
verse Bay. The court held that the Clean 
Water Act did not extend federal aulhniity to 
the regulation of groundwater contamination. 
liL at 1107. It relied considerably on Uie 
opinion in Exxon, despite that court's distinc
tion between tributary and nontributary 
groundwater. 

To the contrary, the court In McClellan 
Ecological Seepage SiliuUion v. Weinberger, 
707 F.Supp. 1182 (E.D.Cal.l988), after re
viewing the authorities including Kelley II, 
concluded that groundwater would fall wilhin 
the regulatory purview of the Clean Water 
Act if il were established that such ground
water was "naturally connected to surface 
vmitj-ni that, mnslihife 'navigable waters' un
der Uie Clean Water Act" Id. at 1196. 
Likewise, in New York v. United States, 020 
F.Supp. 374 (E.D.N.Y.198G) Uie court appar
ently assumed the appUcability of the Clean 
Water Act to tributary groundwater. "We 
decline to reach defendants' argument as to 
the scope of section 301 [of the Federal 
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Water Pollution Control Act the equivalent 
of § 1311 of the Clean Water Act] as apjilietl 
to groundwaters, since it is clear that plain
tiff has alleged that the pollutants threaten 
to contaminate [named creeks], all of which 
are undisputably navigable waters." I d at 
381. More tentatively, the court in Inland 
Sleel Co. V. EPA acknowledged that "the 
legal concept of navigable waters might in
clude ground waters connected to surface 
waters—though whether it does or not is an 
unresolved question." 901 F.2d 1419, 1422 
(7th Cir.1990). 

On Uie other hand, the court in Town of 
Norfolk V. United States Anny Corps of En-
giTieers, while acknowledging differences in 
the opinions of various courts as to whether 
groundwater constitutes "waters of the Unit
ed Stales" within the meaning of Ute Clean 
Water Act, held that deference should be 
given to Uie Ckirps' interpretation which lim
ited the definition only to surface waters. 
968 F.2d 1438, 1451 (1st Cir.1992). 

In sum, case law conflicts as to whether 
"navigable waters" in the Clean Water Act 
encom)>ass groundwater. Although there is 
UtUe direct Tenth Circuit authority in this 
regard, the Sierra Club has cited two opin
ions which indicate that 'bflt eirt"'* '"" ' 
irlnrr*' - '"•nafl •">°'T-°>''*i'"' on the scope of 
the Clean Water Act in utiited states v. 
Earth Sderices, Inc., the cuitrt ruled that 

linpermitted leach mining waste escaping 
into the Itito ĵncn Ureek through ovei-flow of 
a reserve sump and through groundwateK]? 
s e e p s VlQlatjvj thP fllpan W n t p r A r t whTeh 

"was designed to regulate to the fullest ex-
lent possible UioSB ytlUKes emitting pollution 
ininjjYpni •='••"-""' ^"H laiip^'' b;iy h'jjd 
308, 373 (lOUi Cir.1979). AlUinugh Uie court 
was chiefly addressing the isxue of whether 
"navigable waters" include waters such as 
the Ritu Seco Creek, which are not navigable 
in fact the observations made are neverthe
less pertinent As the court in Eartli Sci
ences noted, "[i]t seems clear Congress in
tended to regidate discharges into evei7 
creek, stream, river nr body of water that in 
any way may affect interstate commerce. 
Every court to discuss the issue has used a 
commeree power approach and agreed upon 
that interpretation." I d at 375. 

http://cau.se
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Likewise, in Quivira, 766 F.2d at 130, Uie 
court held that EPA had the authority under 
the Clean Water Act to issue NPDES per
mits regulating uranium mining company dis
charges into normally dry arroyos in New 
Mexico. The court reasoned tha t although 
the arroyos were not navigable in fact "sur
face flow occasionally occurs, at times of 
heavy rainfall, providing a surface connection 
with navigable waters independent of the 
underground flow. Additionally, the waters 
of the [arroyos] soak into the earth's surface, 
become part of the underground aquifers, 
and afler a lengUiy period, (icrhaps centu
ries, the underground water moves toward 
eventual discharge at Horace Springs or the 
Rio San Jose." Id at 129. The Quivira 
court repeatedly stressed that "it was Uie 
clear intent of Cingress to regulate waters of 
the United States lo the fullest extent possi
ble." I d at 130. 

[4,5] These decisions leave litUe doubl 
that the Tenth Circuit has chosen to inter
pret the terminology of the Clean Water Act 
broadly to give full e^ucl lo Congress' de
clared goal and poUcy "to restore and main
tain the chemical, physical and biological in
tegrity of Uie Nation's waters." 33 U.S.C. 
§ 1251(a).* With this in mind, I conclude 
that Uie Clean Water Act's preclusion of the 
discharge of any pollutant into "navigable 
waters" includes such discharge which reach
es "navigable waters" through groundwater. 
I therefore find that Sierra Club's allegations 
that CRC has and continues to discharge 
pollutants into the soils and groundwater be
neath the refinery which then make their 
way to Sand Creek through the groundwater 
state a cause of action under the Clean Wa
ter Act Accordingly, I deny CRC's Rule 
12(b)(6) motion to dismiss the first cause of 
action. 

rV. Second Cause of Action for Violation 
of NPDES Permits 

CDC argues that the second cause of ac
tion for violation of NPDES permits ia juris-

4. CRC argues that the legislative history of the 
Clean Water Act precludes the application of the 
Act 10 groundwater. Other coiiimentalors. who 
have conducted an in depth examination In this 
regard, do not agree that this legislative history is 

dictionally barred insofar as il seeks civil 
penalty relief for exceedances which uccmred 
through April 1992. l l is CDC's position 
that CDH's imposition of penalties with re
spect to such exceedances precludes Sierra 
Club's attempt to sue for the same underly
ing violations. CRC relics un the Clean Wa
ter Act's provision tha t 

[A]ny violation— 

(Ui) for which . . . the State has issued a 
final order not subject to fiu-Uier judicial 
review and the violator has paid a penal
ly assessed unilcr this subsection or a 
comparable State Law, as the case may 
be, 

shall not be the subject uf a [citizen action 
for civil penalties). 

33 U.S.C. § 1319(g)(6)(A)(iii). 

Sierra Club argues that Ihe stipulated or
der was not commenced, prosecuted or' is
sued pursuant to a state law that is "compa
rable" to the administrative penally provi
sions of the Clean Water Act as required by 
the above provision. Therefore, Sierra d u b 
asseits that il is not precluded from seeking 
further civil penalties to remedy the NPDES 
permit violations purportedly covered by the 
stipulated order. 

There is no question that the stipulated 
order constitutes "a Qtial order not subject to 
judicial review" issued by the State of Colo
rado and that CRC has paid an assessed 
penalty. The issue before me is whether the 
stipulated order was issued and the penalty 
was assessed under "comparable State law" 
within the meaning of this provision. 

Sierra Club contends that Ck>lorado law is 
not comparable because, unlike the C^ean 
Water Act, it does not require public notice 
of enforcement proceedings, does not require 
an opportunity for public comment or provide 
participation rights to concerned citizens, and 
does not describe any factors to be consid
ered in determining the appropriate penalty. 

conclusive. See Mary C. Wood, Regulating Dis
charges into Groundwater The Crucial Uink in 
Pollution Control under ttte Clean Water Act, 12 
Harv.EnvU.LRev. 569 (1988). 
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CRC responds that the Ckilorado Water 
Quality Control Act Ckilo.Rev.Stat § 25-&-
3U2(l)(e) (198!))' and its implementing regu
lations 5 Colo.Code Regs. 1002-1 
§ 2.1.4(C)(1), (2) (1988)' mandated public no
tice of the state action taken against CRC. 
CRC sttitcs that notification that the .State of 
Colorado had issued the Notice of Violation 
and Cease and Desist order to CRC on April 
26, 1989 was given tu recipients of a publica
tion entiUed "Water Quality Information" in 
June, 1989. CRC points out that the Sierra 
Club has been on the mailing list for the 
publication at all relevant times. Sierra Cluli 
docs not allege that it did not receive this 
information. 

Sien-a Club counters that Uie Colorado 
Water Quality Control Act and related regu
lations ilo not require prior notice of, or 
meaningful opportunity to comment on, slate 
penalty a.ssessments in any way comparable 
to the relevant provisions uf the Clean Water 
Act contained in 33 U.S.C. § 1319(g)(4)(A) 
(requiring the Administrator or Secretary to 
provide public notice of and reasonable op
portunity lu comment on proposed issuance 
of order.) CRC points out, however, that the 
Act does not require a public hearing to be 
conducted either before or after the issuance 
of a final order and that an interested party 
may only seek a hearing before the adminis
trator if he/she took advantage of h i ^ e r 
opportunity to comment prior to the order. 
See 33 VS.C. § 1319(g)(4)(B) and (C). 
Moreover, 33 U.S.C. § 1319(g)(8) provides 
for judicial review of a penalty assessment 
only al the instance of a person against 
whom the penalty was assessed or one who 
commented un the proposed assessment un
der 33 § 1319(g)(8).' Colorado law, on Uie 

5. This section provides in pertinent part: "The 
[water qualily control] division shall: . . . (e) 
Maintain a mailing list of persons requesting 
notice of actions by the division . . . and notify 
persons on the list of such actions . . . " 

6. These regutatJons provide in pertinent pail; 
t^otice 
i) All fui-nial adjudicatory hearings of the 

[water quality control] Commission and the 
[water quality control] Division shall he pie-
ceded by written notice thereof in accordance 
with tlie requiirmenL*: of this section. 

2) Any person entitled to notice of a hearing, 
including Ihe petitioners, those persons on the 
mailing list maintained by the [water qualily 

other hand, allows "any person direcUy af
fected" by a final order to apply for a hearing 
or reconsideration of such order wiUiout Uie 
requirement of prior comment or receipt of 
notice under the implementing regulations. 
See Colo.Rev.Stat § 25-(M03 ("During the 
time permitted for seeking judicial review uf 
a final order . . . any party direcUy affected 
by such order . . . may apply . . . for a 
hearing or rehearing with respect to . . . 
such o r d e r . . . . " ) Similarly, Colorado law 
allows judicial review of "any final order" by 
"any person adversely affected or ag
grieved." See Colo.Rev.SUit § 25-8-^04(1) 
("Any final rule, order, or delerinination . . . 
shall be subject to judicial re\icw in accor
dance with the provisions of Uiis article and 
article 4 of tiUe 24, C.R.S."); Id § 2 4 ^ -
100(4) ("any person adversely affected or ag
grieved by any agency action may commence 
an action for judicial re\'icw in the district 
court within thirty days after such agency 
action becomes effective . . . " ) 

[6] The term "comparable State law" as 
used in the Act does not mean that the 
state's regulatory authority or processes 
must be identical to the federal provisions. 
Saboe v. State of Oregon, 819 F.Supp. 914, 
917 (D.Or.l993); see also Sierra Club v. Port 
of Townsend Paper Corp., No. C»7-316C, 
1988 WL 160580, at 'S-O (W.D.Wash. May 2, 
1988). A review of the administrative en
forcement procedures under Colorado law 
and federal law reveals t ha t alUiough the 
Colorado regulatory scheme does not man
date prior public notice of enforcement pro
ceedings, overall, the scheme adequately pro
tects the public interest in enforcement ac
tions. See North and StmUi Rivers Water-

contrQl] Division pursuant to C.R.S., 25-8-
302(l)(e), and any person requesting notice as 
to a particular matter, shall be given timely 
notice of the lime, place, nature uf the hearing, 
the legal aulhorily and jurisdiction under 
which it is to be held, and die mallei's of fact 
and law asseiled. 

7. This section provides in pertinent part: "Any 
person against whom a civil penalty is us.scs.sed 
under this subsection or who conmiented on the 
pi*oposed assessment uf such penally in accor
dance with paragraph (4) may obtain review of 
such assessment . . . " 

http://Colo.Rev.SUit
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sited Ass'n, Inc v: Scituate, !149 F id 662, 556 
n. 7 (1st Cir.1991.) (Construing similar state 
statutory scheme.) 

It cannot be ignored that Sierra Club ap-
parenUy received word of the Notice of Vio
lation issued by the Colorado Department of 
Health lo CRC in April 1989 and failed to 
take appropriate steps to voice its opinion. 
Furthermore, after the CRC enteral Uie 
stipulated order in July 1992, Sierra Club did 
not avail itself of the relevant provisions of 
Colorado law to challenge such final order. 

[T]he citizen suit is meant to supplement 
rather than to supplant governmental ac
tion. The legislative history of the Act 
reinforces this view of the role of the citi
zen suit The Senate Report noted that 
"[t]he Oimmittee intends the great volume 
of enforcement actions [to] be brought by 
the State," and that citizen suits are prop
er only "if the Federal, State and local 
agencies fail to exercise their enforcement 
responsibility." 

Gwallney of Smithfield, Ltd v. Chesapeake 
Bay Found, Inc., 484 U.S. 49, 60, 108 S.Ct 
376, 383, 98 L.Ed.2d 306 (1987) (citing S.Rep. 
No. 92-414, p. 64 (1971), reprinted in 2 A 
Legislative History of the Water Pollution 
ContiKil Act Amendments of 1972, p. 1482 
(1973)). To allow Sierra Club subsequentiy 
to voice its dissatisfaction with the stipulated 
order by resorting to a citizen suit under 
federal law would negate the Colorado law 
safeguards and would supplant rather than 
supplement the governmental action. This is 
contrary to the purpose of a citizen suit Id 

Sierra Club further argues that the penal
ly against CRC was not assessed under com
parable state law since Olorado law, unlike 
the Clean Water Act,' does not describe any 
factors to be considered in determining the 

8. Tlic Act provides ihaU 

In determining the amount of any penalty as
sessed under this subsection, the Administnilor 
. . . shall take into account the nature, circum
stances, extent and gravity of the violation, or 
violations, and, with respect to the violator, abili
ty to pay, any prior history of such violations, the 
degree of culpability, economic benefit or savings 
(if any) resulting from the violation, and such 
other matters as justice may requiie. 

33 u s e . § 1319(g)(3). 

appropriate penalty. CRC maintains, howev
er, that Colorado has a policy for the a.ssess-
ment of civil penalties contained in published 
guidelines adopted in 1984 and tiUed "Guid
ance for Assessing Civil Penalties."' CRC 
attaches a copy of the guidelines (Defs.Ex. 2) 
which require that in the assessment of chril 
penalties, consideration be taken of factors 
closely similar lo those mandated by the 
Clean Water Act Sierra Club asserts that 
said guidelines do not constitute enforceable 
law." Further, that taking into account the 
number of violations addressed by the stipu
lated order, il is apparent that the guidelines 
were not followed in assessing the penalty 
amount of $20,000. 

[7,8] As discussed above, citizen suits 
are proper only where a governmental agen
cy has failed to exercise its enforcement re
sponsibility. GwaUuey, 484 U.S. at 62, 108 
S.Ct at 383. Sierra Club attempts to bal-
kanize Uie applicable Olorado law and fails 
to recognize that taken as a virhole, Ckilorado 
law contains "an adequate mechanism for 
assessing dvil penalties against polluters." 
North and Soutli Rivers Watershed Ass'n. 
Inc, 949 F.2d at 559 (Selya, J. concurring). 
Sierra C3ub's dissatisfaction with the amount 
of the civil penalty assessed under Colorado 
law does not prove otherwisa Again, Sierra 
Club did not exercise its rights under (Colora
do law to challenge the stipulated order. II 
cannot now seek, by way of a federal citizen 
suit to supplant the safeguard mechanisms 
contained within the relevant state law. 

For the aforesaid reasons, I find that the 
stipulated order was issued and the penalty 
vims assessed under "comparable State law" 
within the meaning of the Clean Water Act 
I therefore grant CRC's motion to dismiss 
partially the second cause of action under 

9. The "Guidance for Assessing Civil Penalties" 
was superseded on May I, 1993 by the Water 
Quality ConUvl Division's "Civil Petulty Policy." 

10. sierra Club argues that CDH's "Guidance for 
Assessing Civil Penalties" waa not published pur
suant to the State Administrative Procedure Act 
of Colorado which provides: "No rule shall be 
relied upon or cited against any person unless, if 
adopted after May I. 1959, it has been published 
and . . . has been made available lo the public in 
accordance with this section." Colo.Rev.Stat. 
§ 24-4-103(10) (1989). 

JENSEN V. JOHNSON COUNTV YOUTH BASEBALL LEAGUE 1437 
Clle as 838 F.Siipp. 1437 (D.Kan. 1993) 

Rule 12(b)(6) to the extent that such claim 1. Federal Courts «=>34 
seeks civil penalties for those pre-April 1992 Since federal courts have limited juris-
NPDES permit violations covered by Uie diction, there is a strong presumption against 
stipulated order. Accordingly, federal jurisdiction. 

IT IS ORDERED THAT CRC's motion to 
dismiss Sierra Club's first cause of action is 
DENIED; 

IT IS FURTHER ORDERED THAT 
CRC's motion to dismiss partially Sierra 
Club's second cause of Action to the extent 
that such claim seeks civil penalties for those 
pre-April 1992 NPDES permit violations cov
ered by the stipulated order is GRANTED. 

f o luTNUMBIIISTSTlMl 

Ellen M. JENSEN, PlaintifT, 

V 
JOHNSON COUNTY YOUTH 

BASEBALL LEAGUE, 
Defendant 

No. 93-226frJWL. 

United States District (Dourt, 
D. Kansas. 

Nov. 1, 1993. 

Former employee brought action against 
youth baseball league alleging violation of 
TiUe VII sex discrimination provisions and 
Equal Pay Act On defendant's motion to 
dismiss for lack of subject matter jurisdic
tion, the District Court, Lungstrum, J., held 
that: (1) motion to dismiss could be treated 
as motion for summary judgment; (2) defen
dant was not "employer" within meaning of 
TiUe VII; and (3) defendant was nut an 
enterprise engaged in commerce or the pro
duction of goods for commerce fur purposes 
of Equal Pay Act 

2. Federal Civil Procedure <^I742(1) 
Cuurt lacking subject matter jurisdictiun 

must dismiss case al any stage of proceeding 
in which it becomes apparent that such juris
diction is absent 

3. Federal Courts «=34 
'When jurisdiction of federal court is 

challenged, party invoking such jurisdiction 
bears burden of establishing its existence. 

4. Federal Civil Procedure e=>1834 
Motion to dismiss for lack of subject 

matter jurisdiction is considered a "speaking 
motion" and can include references to evi
dence outside pleadings without converting 
motion to a RtUe 56 summary judgment mo
tion. Fed.Rules Civ.Proc.Rules 12(b)(1), 66, 
28 \JS.CA. 

5. Federal Civil Procedure e=1832, 1833 
Court has wide discretion to allow affida

vits and other documents to I'esolve disputed 
jurisdictional facts under motion to dismiss 
for lack of subject matter jurisdiction. Fed. 
Rules Civ.Proc.Rule 12(b)(1), 28 U.S.CA. 

6. Federal Civil Procedure «»Z533.1 
As a general rule, a motion to dismiss 

for lack of subject matter jurisdiction should 
not be converted mto a motion for summary 
judgment Fed.Rules Civ.ProcRules 
12(b)(1), 66, 28 U.S.CA 

7. Federal Civil Procedure e=>2533.1 
Exception to general role that motion lo 

dismiss for lack of subject matter jurisdiction 
should not be converted to motion for sum
mary judgment exists when jurisdictional 
question is meshed with merits nf Uie case. 
Fed.Rules CivPi-ocRules 12(b)(1), 56, 28 
U.S.CA 

8. Federal Civil Procedure ^2533.1 
For purpose of determining wheUier mo

tion to dismiss for lack of subject matter 
jurisdiction should be cunverlcd to motion fur 
summary judgment jurisdictional (jucstion is 
intertwinetl with merits of case if subject 
matter jurisdiction is dependent on same 

http://Civ.Proc.Rule
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May 6 , 1997 

Mr. Richard E. Schwartz 
Attorney for Molycorp, Inc. 
.Crowell & Moring LLP 
1001 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004-2595 

Re: Molycorp, NPDES No. NM0022306 

Dear Mr. Schwartz: 

In response to your letter dated May 5, 1997, we have the 
following comments. 

In the 1993 Response to Comments, it was the position of EPA 
Region 6 that percolation or infiltration from mine and tailings 
areas into groundwater did not constitute "point sources" under 
NPDES. However, we are aware that more recent U.S. District 
Court decisions are divided over this matter where "hydrologic 
connection" to surface waters is involved. 

The only surface discharge sources from the mine areas which 
we considered in the 1993 reissuance in accordance with the 
application and our interpretation of other inputs are those 
associated with Outfalls 004 and 005. At that time we did not 
recognize and consider other surface discharges or surface 
seepage associated with mine wasterock piles. It was understood 
then that any other mine sources including the mine spoil piles 
percolated into groundwater. If other mine surface discharges or 
surface seeps exist, these would be "point sources" subject to 
the need for applications and permitting. 

If I can add any further clarification, please contact me at 
voice (214) 665-7503 or FAX (214) 665-2191. 

Sincerely, y 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-PP) 
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May 6, 1997 

Mr. Richard E. Schwartz 
Attorney for Molycorp, Inc. 
Crowell Ec Moring LLP 
1001 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004-2595 

Re: Molycorp, NPDES No. NM0022306 

Dear Mr. Schwartz: 

In response to your letter dated May 5, 1997, we have the 
following comments. 

In the 1993 Response to Comments, it was the position of EPA 
Region 6 that percolation or infiltration from mine and tailings 
areas into groundwater did not constitute "point sources" under 
NPDES. However, we are aware that more recent U.S. District 
Court decisions are divided over this matter where "hydrologic 
connection" to surface waters is involved. 

The only surface discharge sources from the mine areas which 
we considered in the 1993 reissuance in accordance with the 
application and our interpretation of other inputs are those 
associated with Outfalls 004 and 005. At that time we did not 
recognize and consider'other surface discharges or surface 
seepage associated with mine wasterock piles. It was understood 
then that any other mine sources including the mine spoil piles 
percolated into groundwater. If other mine surface discharges or 
surface seeps exist, these would be "point sources" subject to 
the need for applications and permitting. 

If I can add any further clarification, please contact me at 
voice (214) 665-7503 or FAX (214) 665-2191. 

Sincerely, 

Frederick 0. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-PP) 
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May 6 , 1 9 9 7 

Mr. Richard E'. Schwartz 
Attorney for Molycorp, Inc. 
Crowell & Moring LLP 
1001 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004-2595 

Re: Molycorp, NPDES No. NM0022306 

Dear Mr. Schwartz: 

In rerponse to your letter dated May 5, 1997, we have the 
following comments. 

In the 1993 Response to Comments, it was the position of EPA 
Region 6 that percolation or infiltration from mine and tailings 
areas into groundwater did not constitute "point sources" under 
NPDES. However, we are aware that more recent U.S. District 
Court decisions are divided over this matter where "hydrologic 
connection" to surface waters is involved. 

The only surface discharge sources from the mine areas which 
we considered in the 1993 reissuance in accordance with the 
application and our interpretation of other inputs are those 
associated with Outfalls 004 and 005. At that time we did not 
recognize and consider other surface discharges or surface 
seepage associated with mine wasterock piles. It was understood 
then that any other mine sources including the mine spoil piles 
percolated into groundwater. If other mine surface discharges or 
surface seeps exist, these would be "point sources" subject to 
the need for applications and permitting. 

If I can add any further clarification, please contact me at 
voice (214) 665-7503 or FAX (214) 665-2191. 

Sincerely, 

Frederick 0. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-PP) 
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May 6, 1997 

Mr. Richard E. Schwartz 
Attorney for Molycorp, Inc. 
Crowell & Moring LLP 
1001 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004-2595 

Re: Molycorp, NPDES No. NM00223 06 

Dear Mr. Schwartz: 

In response to your letter dated May 5, 1997, we have the 
following comments. 

In the 1993 Response to Comments, it was the position of EPA 
Region 6 that percolation or infiltration from mine and tailings 
areas into groundwater did not constitute "point sources" under 
NPDES. However, we are aware that more recent U.S. District 
Court decisions are divided over this matter where "hydrologic 
connection" to surface waters is involved. 

The only surface discharge sources from the mine areas which 
we considered in the 1993 reissuance in accordance with the 
application and our interpretation of other inputs are those 
associated with Outfalls 004 and 005. At that time we did not 
recognize and consider other surface discharges or surface 
seepage associated with mine wasterock piles. It was understood 
then that any other mine sources including the mine spoil piles 
percolated into groundwater. If other mine surface discharges or 
surface seeps exist, these would be "point sources" subject to 
the need for applications and permitting. 

If I can add any further clarification, please contact me at 
voice (214) 665-7503 or FAX (214) 665-2191. 

Sincerely, y 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-PP) 
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1449 ROSS Avemne 
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C8RTZFZGA7E 40 CFR Section 2.406 
ACCOMPAMYZSQ COPIES [F.R.Civ.P. Rule 44) 
OF AeSVCY RBCOROB [28 U.B.C. BECTZOV 1733] 

ADTHEHTZGRTZOH 

I am the Chief of the Customer Service Branch, United States Environmental 
Protection Agency, Region 6, Dallas, Texas. In that position, I am the 
legal custodian, under the Regional Administrator, of those official 
records of tihe United States Environmental Protection Agency (EPA) vhich 
are in the custody of...the. Director.j>f. the Water Quality. Protection. 
Division, i attest that the 12 pages of documents to vhich this 
Authentication is attached are true and correct copies of the official 
records vhich are in the custody of the Hater Quality Protection Division 
of the United States Environmental Protection Agency, Region 6, Dallas, 
Texas. The official records from vhich these documents were made consist 
of seven comments received by this Office in response to proposed KPDES 
permit for MolyCorp, Inc. (NM0022306]. The originals of these records are 
publicly-available infomation from the Customer Service Branch files in 
the Water Quality Protection Division Records Center. 

Date Jayn^^cMtenot, Chief 
Customer Service Branch 

CSRTZFICATS 

I am the Acting Regional Counsel of the Region 6 Office of the United 
States Environmental Protection Agency in Dallas, Texas. I have official 
duties within that office in Dallas, Texas, where the official records 
described above are kept. I certify that Jayne Fontenot, the person who 
signed the above Authentication, is the Chief of the Customer Service 
Branch, United States Environmental Protection Agency, Region 6, Dallas, 
Texas, and that in such position she has the legal custody, under the 
authority of the Regional Administrator, of the official Agency records 
described above. I certify that the signature above, of Jayne Fontenot, is 
genuine. 

Witness my signature and the official seal of the United States 
Environmental Protection Agency . 

Walter L. Sutton, Jr. ^ 
Acting Regional Counsel 
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Ms. Ellen Caldwell 
Permits Branch (6W-PS) 
U.S. EPA 
144S Ross Avenue 
Dallas, TX 7S202 
Fax No. 214-655-6490 

P o s t - I t ' brand (ax iransmmai memo 7671 
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t7T0/Z00d S IS-ON 

VIA- FAX-

Dear Ms. Caldwell: 

I am writing on behalf of Concerned Citizens del "9rce to 
comnent on the proposed NPDES permit for Molycorp, Inc., 
Ko. NM0022.'}06. ccncerned citizens del Norte is a 
grassroots (jroup based in Questa, Nev Mexico, which has 
worked for nany yesrs on environmental problens caused by 
the nearby Molycorp mine and tailings facility. Thank you 
for extending our comment deadline to May 25. 

COMMEMTS REGARDIMQ MINE DRAINAGE/STORMWATER RUNOFF 

Most Of our conments relate to the new outfalls 004 and 
OOS, which are authorized to discharge "periodic nine 
drainage, u.jluding collected stormwater." We understand 
that outfall 004 is to be located between the mine ana mill 
site and the town of Questa (apparently in Goat Kill Gulch 
just above the river}, while Outfall 005 is to be located 
at the mill site. Our comments are as follows: 

Daily average loadlnq_JLimits. Discharges from outfalls 004 
and 005 are subject to certain loading limits as part o£ 
Sum2, which aggregates the discharges from all four 
outfalls. These limits are expressed as daily averages. 
The use of a daily average limit appears inappropriate for 
outfalls 004 and 005, since these points will primarily 
discharge stormwater and therefore will discharge at most 
a few days a month. By imposing only daily average limits, 
the permit would tend to allow highly toxic episodic 
discharges in otherwise dry months. Discharges from 
Outfalls 004 and OOS should also be subject to daily 
maximum loading limits. 

Biomonitoring renuirements. The pemit requires Whole 
Effluent Toxicity Testing, but the specified test 
procedures do not seem to »How an accurate assessment of 

2260 Basfr'ine Road • Suite 200 • Boulder. Cslorado 803:1 • (393) 444-1188.« FAX (303] 7 a M 0 5 4 
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Ms. Ellen Caldwell 
May 25, 1993 
Page 2 

the toxicity of the effluent from outfalls 004 and 005. First, the 
procedures call for a composite sample of effluent from all four 
outfalls. Such a composite sample is inappropriate, as several 
river miles separate Outfalls 004 and 005 from each other and from 
Outfalls 001 and 002. Moreover, while the permit language is not 
entirely clear on this point, it appears to allow the composite 
samples to be collected on days when Outfalls 004 and 005 are not 
discharging at all. The permit should require biomonitoring 
testing for individual samples of effluent from Outfalls 004 and 
005. 

5uin2 loadyhiff limitatloHB-." The permit contarins—no • Sum2 "lioading-
linitations for certain metals which are the subject of 
concentrations-based limits or Suml loading limits, such as copper, 
zinc, molybdenum and manganese. Fast studies of the Red River have 
shown many of the"*^ metals to pose problems for the river's water 
quality and natural communities. The absence of such 8u'72 limits 
reduces the permit's effectiveness in meeting the goals of the 
Clean Water Act and protecting the Red River. 

Compliance deadline/reooener clause. The permit requires Molycorp 
only to report its Sum2 loadings until June 30, 1996. It is not 
clear why Molycorp is given three years to come into compliance 
with the final Sum2 limitations; we would support a shorter 
deadline. In addition, we believe the permit should contain a 
reopener clause providing for revision of the Sum2 limits based on 
Molycorp's r.onitoring report. Su h a reopener clause seems 
particularly appropriate in this permit, since the existing data on 
Outfalls 004 and 005 appear to be scant. 

COMMENTS REGARDING OUTFALLS 001 AND 002 

Loading limits inflated bv outfall fifll flpH- Except for 
molybdenum, the permit's daily average loading limitations for suml 
"are calculated and limited at OOC [?] based on the daily average 
concentration and a daily average flaw of 4.726 MGD." Thus, the 
permit assumes an average discharge from Outfall 001 of 4.29 MGD. 
In fact, Outfall 001 is unlikely to discharge at all during the 
life of this permit. It discharged only a few days over the past 
five years, and the mine was operating during most of that time. 
Now the mine is closed and is not expected to reopen soon, if ever. 
Thus, to base loading limits on an average Outfall 001 discharge of 
4.29 MGD renders those limits largely meaningless. These inflated 
limits are especially troublesome with respect to manganese, for 
which the permit does not specify a concentration-'based limit at 
Outfall 002. 

Cadmium limit. The Sum! loading limit for total cadmium, expressed 
""^ as a daily average, is 2.00 pounds -peniay. The corresponding Sum2 

/ > . % 
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Ms. Ellen Caldwell 
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Page 3 

* 

limit is 1.10 pounds per day. This must be a mistake. 
Unit should be 1.10 pounds per day. 

The Suml 

COMMENTS REGARDING ISSUES NOT ADDRESSED IN THE PROPOSED PERMIT 

The permit does not address three potential sources of pollution to 
the Red River. None are typical point source discharges to surface 
water; rather, they involve the pollution of underground water 
sources which are, or may be, tributary to the Red River. 
Relevant case law indicates that these may be "point sources" 
. eub^ct_to rfigulfltion-undar.-tbe.-NRDES-prograa..—These sources, may. 
pose greater problems and risks for surface water guality than for 
ground water. 

Existing seeps below the mine. The Red River is constantly 
polluted by one or more springs or seeps on its north bank :" st 
below the Molycorp mine. The condition of the river, particularly 
the streambottom, worsens visibly in this area and stays bad for 
several miles; the seeps appear to be a major contributor to the 
degradation of the river. If, as seems likely, the water issuing 
from these seeps is draining from the Molycorp mine and spoils 
piles, then these seeps should be regulated under the NPDES 
program. 

Filling of the deep underground workings. Molycorp has writt-sn in 
an August 10, 1392 letter to New Mexico Environment Secretary 
Judith Espirosa, that much of the waier from the open pit and the 
spoils piles drains into the mine's upper underground worKj.ngs. 
From there, the water drops through a "vertical drill hole" down to 
the deep underground workings which lie below the level of the 
river at that point. Molycorp has stated that if the water ever 
spills out from the underground workings it will be dealt with in 
accordance with the company's NPDES permit. This scenario raises 
two questions. First, does the proposed permit adequately address 
this possibility? Second, has EPA considered that the underground 
workings and the Red River may be hydrologically connected, and 
therefore that water from the underground workings could affect the 
river without reaching the surface? ^ 

Uncaptured tailinas- seepage. Over the years, seepage from the 
Molycorp tailings facility has contained high levels of solids and 
sulfates and varying levels of metals. A 1989 Report by Molycorp 
consultant Vail Engineering notes that a significant part of the 
Molycorp tailings seepage is not being collected by the existing 
system leading to Outfall 002. The sane report also notes that the 
seepage appears to be affecting springs near the River. Thus, EPA 
should address the problem of uncollected seepage through this 
permit because of the possible affi^ts of such seepage of surface 
water. 

k 
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Ms. Ellen Caldwell 
May 25, 1993 
Page 4 

Thank you for considering these comments. 

Best regards, 

J 
/Reed D. Benson 
^ Staff attorney 
Land and Water Fund of the Rockies 

__ ^ Attorneys for 
Concerned Citizens del Norte 
PO Box 1179 
Questa, NM 87556 
(505)586-1730 

P.S. Along with these comment^ I am transmitting two additional 
sets of comments, one from Concerned citizens del Norte themselves 
and one from Antonio Trujillo. a member of both Concerned citizens 
del Norte and Am.igos Bravos, a river protection group based in 
Taos. 

4 wy 
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Kl. SLlen C«14w«ll 
P«nnlct Breach t V t ' H ) 
L'.B.ZPA 
1463 Rofti Av«nue 
C A L U B , TX 7SI02 

. r i t i JMda Mt. Baa*. 

P lMM Mcfipt th*ie coanents OP bfth«Lf of the Concerned Cleleena Sel Marcs 
ea the proposed S?l:ZS p a m l e for Holyaorp. I t ie . , Ne. KM0022S&6. CanseciMd 
Cle£i«n« I^el noTte l a a eosnmlcybfiacii fitganl««clon that h£B b««n nmltarinf^ 
th i envlveaaa&tal degradation cAwtud *Vy- the unreguUtcd vinLng ptoccices oC 
Mjlyeorp for eh« pann 20 year*. 

While the fftfic t ha t ftelycorp IB flnsLly bair.g required to apply for an .iPDBS 
h - r a l t or. Lt t dlBcbars«e ia a pQi l t lve i t e p , (he eucrtrnt ppvvilc appLLeatl«e\ 
doflfi not eovet a l l outface and gtsundtfacer dlschersea that we. aa mtabem of 
t.tft ;i££ected cetnuntcy keow a x t a t . The Red Hlvcr r ight ac and belev ctte 
a iad a i t e i a ' b i o l o e l n i l y dead, ve knew c t i a to be eeused by secpa fron tlie 
a l ae and a l l the si.»R t a i l l n g e . The m a t h4s pulled I t* uedergreund p i ^ t 
end t t all«wlng lea •j&d£rgroii«d narkiogs to flood, MI kaov tha t in cine t i l ls 
v i l l aeep In to the Red River » d because of Che past n l s l eg expVoalona 
caualng f rac tures v l H «lao eontonlnate Cabresto Crad( cior onlv refiaintpa 
cleaa «ae«r BOuree. The above t«o concernv are asc addressed Ui the. p a r e l t 
sp^Lieatlon.. * 
Acioeher najer COT^STS IB cha acepage frocithe mlnea t a i l i n g s d u p . Arecenc 
court doolslen and »ccr.leaeAt feoid tha mine t a t l l n g e rcBpottftlble ta r 
ccmcf^ina^lns graundveces beneath ond r round ch£ dsmpo. We CTR ahew you vhera 
Ehrrwia««£fiice r off f lcvlag f rea the eaUlTiga dua? dlc«esiy inM ctie R.cd 
River and acequluc, our i r r l e e t l n eysteir. A^aln, n«lthaT of cbe above 
oenecrae a r e addreased In the pevtilt applleactOA. 

wH«t th« p e m i t appl leet ion dees cover 1* coca l l r unacceptable. I t l a 
ineu&bent for tbe S?A to oeaaure Lhe dlgehargea by KaLyeorp aeetirAtely 
end e f f ec t i ve ly . 8/ ua lnr che "dai ly average loading l i t t l t e " , yeu would b« • 
cendonir.g I n a p p r o p r u t e snans tes and (lyatexacic tmdcreouivtifig sS centasLnRBte. 
High l e t e l a of eonta&lnanta a t e discbaiged in acors runoff and no t on a da i ly 
basic but by averaeUig on a dai ly bae i i t h i e would btlnK doMn the l.ev«la 
released which ve Caew t o be eneer-tfive during runoff. On tho U$6 o£ Hhole 
effluanc t e s t i c g , tha use cf eoarae>6le0 c^vaolea fros Outfa l ls tnlkei froo 
Mch ether wi l l r e s u l t lr. dl l t t ted flAdlnee and ere agalni in Appropriace. 
We requ&at b lcounl tor iog teaclng for individual b-aoplea froa each Oiiecall. 
Xe a lee reqyeae tbac che f l cu l perfelt requi re loading l l s i t e for a l l Che oetal« 
sueh ae e inc . ftengeuieaa* so ly . lead, copper, e t c . . chat are known to be diachaz 

Ua would apprec ia te a ceeponte to che above ceaoetl^a and ple^ae S^prlae ua of t 
sehedullnB a i the public heA,tlnBe< 

Attencivoly, 

b e l noree 

^ 

Quetea, RH e7}S( 
Pliene SOS/SBft-lTJO/fait 96«>1241 

MW-34-1993 l i : 3 B / 
; 

p . 01 
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• From : AMIGOS ERHUOS <5E5) 7?B-3£7i POl 

AMIGOS BRAVOS. Box 238. TOM.JJM^TSIl .:• ' ^ ' ^ O l 

FrofTi; ygT^rv - _ ^ \ ^ J Fax#: ( 5 0 5 ) 7 5 6 - 3 6 7 4 

We on ly have one l infr f o r b o t h phone and fax so when 
r e t u r n j n g j a x pl^as^e can f i r s t 
Number of pages including cover Bh&et.—L. 

Oeer Ms. Ellen Caldwell: 

l l hos come to our otlentlon lodey that Molycorp has mode en applleetion 
for NPDES permits at two new outfalls at their Goat Hill mlllslte. We 
were elso informed that today is the deadline for comments. 

Amigos Bravos has been in communication y/Uh EPA over the past five 
years concerning the Molycorp mine pollution of the Red River. So i l came 
as e surpriee that we had not been informed by EPA of this latest 
development. Amig.* Bravos would like to ; ludy and subr..;* comments ĉ . 
this permit application. We are reqi.iestinq a copy of the NPDES draft, 
permit and for an opportunUif to offer our insights. 

Arnjgos Bravos is aware of the complexity of the Issue* involved end the 
need for the public to be fully informed of the stipulations ond 
Implications of the permit. We therefore ask, on behalf of our 600 
members, thet a public hearing be held In Questa on this NPDES permit. 

Thanic you for taking these two requests inlc consideration. Also, please 
make sure that we are Included in whatever mailing list you have of 
organizations requesting to be kept informed of Molycorp actions. 

Sincerely. ^ K>.dH/Q)cto *-' 

^ 

Brian Shields 
Projects Director 

y j ' ^ K J - W v.•'rA^^JMi^ 

t 'T0/800d 6T6-0N 16X2 599 V\Z <• BNIiCUi "X "IHanOdD 8e:^T A6/S0/S0 



PHOr̂ E fC 

A WiIf red Rael 
P.O. Box 603 

Quesia, Kcw Mexico R755() 

May 25, 1963 

Re! Application to Discharcc to Waters of the United States 
NPDES Pf.rinit Nn. NM002230(B 
Draft Permit 

_ Ms. Ellen Caldwell 
""" Feroitfl &ranxh- (6W- PS-> - . . 

U.S Env i ronmAni A I PmtRPlion Agency 
1443 Ross Avenue 
Dallas, Texas 75202-2733 
(214) fi55-7513 

Deer Ms. Caldwel I ; 

Wa appreciatft your ^jtlenriing the time limit for 
submitting out ooouaents till May 25, 19R.1. Thank you. 

I have lived in QuestA* New Mexirtn, in an areA Along the 
north bank of the Red River all my H f n . Currently. I own 
land and use w«tMr« from thv Red River fnr irrisAtion. 1 was 
15 years old »hcn Moly Corp went from a small undererountl 
operation to an open pit csine in ld€S. I witnes$«>H tnnny of 
the spills that occurred after the expansion hpgftn. T saw the 
Red River go from a beautiful mountain fitream, full n f life, 
tu a polluted dead rivor. The water looks like it's 
discharged from a washing marhine (Blii«>}. Arcordinc to many 
^fludies that have been performed by State and FRderal 
Agencies, at least & miles nf the Red River from MulyCnrp to 
LttuiA Canyon la essentially a biologically denH mach. This 
dead Aune of the Red River is due in greatest m^ARiire to 
continuiil luetal loading from "steady stata" seeps issuing from 
a number uf locationA along a 6 mi 1 A neoiiun of 1li«> middle 
reach beginniiig below the MolyCorp mill and persisting until 
about the Quesila Ranger District. The mine elsime thai the 
goelhernial soars on the mountain along the rivc>r are io blain^ 
fwr «̂KA« ItuD hapi;iona>t *n thp riVPr. thlj IS ^ joke! I 
strongly r«cl lUoV lU« mine ia ta blamo and thay arA tiding 0)ir 
state and fcdcpul agancieE tn e r i away with murdrr. If yiiu 
were In my situation I am s u m that you would feel th(> same 
wfty. If you studied the records and you investignted thn 
prnbltfio further yuu would probably alAn d/avt the snnie 
conclusion* 

MolyCnrp Inc. is currently applying fnr permits for two 
<>— new outfalls 004 and OOS, EPA nada an error in plane 

COOrciMMiCs /ui tjulfall 004 ^ ' . , ITT* ^ pn i n * nn fKn 04o Cr stt\At^, 
There was also no description of these discharge points which 
made it v e r y difficult to make an assessment of thnne permit 
application. It is good that CPA hsR reclasslfi«^d une of the 
<>tv*r *o non-i ndui-. r ial use. 



^eJJ!tfe:K&!^:5-v^!?«^^^r^^v:;to^^::i.^i,^ 

- * 

D u e to t h e n a t u r e o f t b e s o i l 
and the Red River most of tho 

Dine (about 2 1/2 utiles wide 
Red River below the surface 
ired to ^vl these discharges 
ted this collection system (o 
icatlon dues not consider t 
rgreund workingb are next to 

pit mine. This collection ayst 
It of the open pit mine seep-9 
flows to the Red River nnd is no 
-JThe- CLaaii.WaJ.eT..Act prohibits 
any point souree to the wate 

be artfued that the MolyCorp's o 
re itiile.t of disturbance arr not 

v.. Abi^ton CnnKtrijgt ion C u . . I U. 
1!)80), CPA ajuucd that mining pi 
point sources, and thai eeep 
constitutes a point aouroe disc 
MolyCorp's NPOt.'S permit docs not i n c 

B (vAry poroti.s) between the 
ir discharges frnm the open 
by 1/2 mile deep) flnw into 
of the ground, they must hi» 

permitted becHiisH, they 
pen pit)- The current NPDES 
hese disuharges. The old 
the Red River and below the 
cm that they developed HK a 
through these old workings 

t perttittcd. 
the discharge of pollutants 
r's of the'TTTrrTpd""5TBteir. ' i r " 
pen pit and apprnximatfly fi 
"point sourcRR". In S i PrrA 

pp.. C20 F.2d 41 ((5th Cir. 
ts and collection ponds b.P 
age from such fanUities 
harge. The (>ourt agreed, 
lude these discharppR. 

from the mines this is hpcntiKf^ 
based limits for these and an 

001 gives the mine huge leeway tn 
The same js true fnr nobalt, 

limits for mangan 
most significant pollutants 
there are no concentration 
overestimate of flow from 
meet these maaa limite. • n« «&int3 <» \ r v n r inr iTooaii. 
selenium, beryllium, silver, ohlordano and nhlorine whinh are 
picked up under SUM2. EPA (ihould have concent ra () nn limits fnr 
all of theae. The nbacncc of such limits reduces the permit's 
effectiveness in meeting the goals of the Clean WAter Act and 
protecting the Red River. 

Draft permit provides for insufficient mnniloring, 
from outfallg 001 and 002, lh«pe should be daily 
for effluents that have concent ratinn limits. 

episodic large releaaoB of pollutants will nnt he 
this ootapounds outfall 001 ' s over est ima t i nn 

di scharges 
mun i tor ing 
Otherwise, 
accounted 
problem. 

Draft 
alIows too 
36% should 
bi ooioni tor ing 

for, 

pcrmi t whole effluent toxicity tP.Rfinu- generally 
much dilution of mixture for testing, A mivtnre of 
be used for most tests. The permit should requira 

-**•-- for individual samples of effluent * test ing > > > i . a a v a « « % a ^ t B v i » t f # * ^ a w A v a a a w ^ a t a i r O n i 

a l l o u t f a l l : ^ . C o m p o s i t e sampi Hflf " " shou ld n o t be d o n e hpraii.*:*! 
t h e r e i s a l a r g e d i s t a n c e hetWAPn t h e o u t f a l l s . 
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Thia permit req- ires MolyCorp only to report iis Sum? 
loadings until June 30, 1996, it does not require rnmpltnnrp. 
Compliance should be required imoiediat ely. 

Ms. Caldirell, wa are confident that EPA will own up to 
it's responsibilities in protecting the Red River ami the Uio 
Qrande (Wild and Soenio Rivers as designated by Congre^fi) 
from MolyCorp's discharges. The future of our chilr(r>*n nnH 
our community is at stake here and we ars depending nn ymi fnr 
our protection. 

On the- -bas is—o-f--"t-he - shove I R S U P R raisr-cd; l r^rnnrsl—a— 
public hearing on MolyCorp's KPDCS Permit No. NMaO22306 
Appli est ion. 

Respectfully Submitted. 

^^J^>^^^ 
A, Wilfred Rael 

t7T0/TT0d 6T6"0N T6T2 999 t̂ TS <- SNiyOW "S 113^0^3 65:1^1 iG/Sa-'SB 



UNTIED STATES ENVIRONMENTAL FROTECTtON AGENCY 
BEGK>N6 

a44SROfiSAVCNVB 
DALLAS, TEXAS TS20M733 

* • « . * * 

CSRTZrZCATE 40 OTA Sttatioa 2.406 
JkCCOMFAHYISe C09ZB8 t'*A-CiV.V. Rttla 44] 
or AOBBCY SBC0RD8 [28 D.B.G. aBCTZOH 1733] 

KUTBBHTZCATZOV 

I am the Chief of the Customer Service Branch, XTnited States Environmental 
Protection Agency, Region 6, Dallas, Texas. In that position, I an the 
legal custodian,, under the Regional Administrator, of those official 
records of the United States Environmental Protection Agency (EPA) which 
are in the custody of the Director of the Hater Quality Protection 
Division. I attest that the 2 pages of docunents to which t h i B .„ 
Authenticatidh is attached are true and correct copies of the official 
records which are in the custody of the Water Quality Protection Division 
of the United States Environmental Protection Agency, Region 6, Dallas, 
Texas. The official records from which these documents were made consist 
of a letter dated Hay 25, 1993, from Penelope Rael to Ms. Ellen Caldwell 
regarding Pemit No. KK0022306, MolyCorp, Inc. The originals of these 
records are publicly-available infoirmatxon from the Customer Service Branch 
files in the Hater Quality Protection Division Records Center. 

^H f l 
Date Jayne^oi j^enot , Chief 

Customer Service Branch 

CBBTZFXCATB 

I am the Acting Regional Counsel of the Region 6 Office of the United 
States Environmental Protection Agency in Dallas, Texas. I have official 
duties within that office in Dallas, Texas, where the official records 
described above are kept. I certify that Jayne Fontenot, the person who 
signed the above Authentication, is the Chief of the Customer Service 
Branch, United states Environmental Protection Agency, Region 6, Dallas, 
Texas, and that in such position she has the legal custody, under the 
authority of the Regional Administrator, of the official Agency records 
described above. I certify that the signature above, of Jayne Fontenot, is 
genuine. 

witness ny signature and the official seal of the United States 
Environmental Protection Agency . 

Halter L. Sutton, JrJL/ 
Acting Regional counsel 

t-X0/£T0d 6T6"0N T6T2 S99 t?\Z *- SNiaOU "8 "nHmoaD 6S: t ' l i6/Sa--e0 



Pene lope Rael 
P .O. Box 603 

Qie$ l i i . N»'w .Mexico 8753fi 

May 2 5 . 1?93 

gE®i0^li.i 
JUN 02 1993 

6W-PS 

R e : . V p p l i c H t i o n t o P i . ^ c h a r g e t o 'Waters o f t h e L n i l e d S l a t e s 
NPDES P e r m i t No. VM002230e 
D r a f t P e r m i t 

Ms. E l l e n Caldwel1 
_P_crmi ts Branch (6W- TS I _ _ 
C'.S Environmental Prolpction Agencv 
1445 R04IS .Avenue 
DaJlaii. TeXAi 73202-2733 
(2141 fi55-7.1i:J 

Dear Ms . Ca ld>v«>l I: 

Wc appreciate your extending the time 1imi< for 
.submitting ou Ir commen 15 until .May 23, l^iv. Thank you. 

I have lived in Quest.), Set- Vlt*xico. '•'Ŵ '̂  area along the 
nor t Ik hank of the Rod River for the past ift^ear.'*. Current l>. 
1 own land and itse Htilers from the Red Rivi^r for irrigration. 

According to man> studies thai have been performed by 
Slate and ppderal A-jrencios. at least 8 miles of the Red River 
from .MolyCorp to Lama Canyon ia essentially a biologically 
dead iparh. Th i .s dead t o n ^ of tht RcA Kivt>r is dje in createsit 
measure to continual metal ioAilin/ rrom "steady ^tate" seeps 
L.ssuiriff Trnro a number o f locat i ̂ ns <»lontj a 6 mi I P spclion of 
the ntidiile rearli hegrmninEr bv i o* the .Mol.vCorp mill and 
persistine until about the Quesia Ranker District. 

MolyCorp Inc. is currently applyinir for permits for two 
new outfalls 004 And 005. KPA made an error in plane 
Coordinates for outfall 004 giving a point uii the Rio Grande. 
There was also no description of these dischar<(e points which 
made it very difficult to make an assessment of these permit 
application. It is ^ood that EPA h^s reclassified use of the 
river to non-industrial use. 

Due to the nature of the soils (ver^^ porous) between the 
mine and the Red River most of their discharges frotn the open 
pit mine (about 2 1/2 miles wide by 1/2 raile.deep) flow into 
the Red River below the surface of the ground, they must be 
required to get these disrhar^es permitted because, they 

^Mf* I created this collection system <open pit). The current NPDES 
^ ^ ' application does not tronstder these discharges. The old | j ^ 

underground workings are next to the Red River and below the ^ ^ 
open pit mine. This collect inn system thai they developed as a 
result of the open pit mine £«feps through these old workings 
and flows to the Red Rivpr and i9->-no-t permt I ted. 

The Clean Water ,Arrt"Trohi b J t« the discharsre of pollutant.*; 
from any point source to the waters of the United Slates* It 
ma.v he arg-.ued that the MolyCorp s open pi 
square miles of dislurbancp are not "poi 

t7T0/£:T0d 6T6"0N T6TS S99 fT£ <- SNiyOW "8 HiamoyD 6S:fl i6/S0^0 
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* 

Cljh V. Abston ro^f^in^-tiun Co.. Inc.. £20 f.2d 41 i(5th Cir. 
19801. EPA argued that mininfr pi Is and cuiiection ponds are 
point sources. and that seepage from sjch farilitlsi 
constitutes a i^oint source di..ch»rii:e. The court a etU. 
.MolyCorp's >"PDE< permit does not include thest discharges. 

There is aJsu A potential danger in the filling of the 
current underground workings because these polluted waters 
will seep into the Red River before they reach the surface.. 
This nas not been properly addressed in this application. 

The current application uverestimates the flow from 
outfall OUl based on OMR» from the period of mine operation. 
There is M t t l e or no flow CiCt* the mine i n inoperative- (as 
now J nTii""' mistalte" 571 ows tirinciresaa'ry' d iichkrge"'under SL'MI 
J imi Is for uiangane.se and molybrienTim, Thi.-̂  jiave l>»=-en iwo of the 
most significant puU.it«ints from the aiine: this is because 

bust-'fl limit,? for Ihrse ftnd nn 
f'Ol .rive* the mine hj?? leewa.'v t r> 
Thi' iann* is ! rje for -'nbail. 

I c h i o r d a n e and c h l o r i n e iviiich a re 
should h^ve concentration limits for 

such limitji reduces the permit's 
c^als of *he Clean Wuter . \ e t and 

llierc arp no concent ra t ion 
overpstimstp of flow frotn 
meet these mass limits, 
selenium. beryllium. stiver 
picked <ip under SI:M2 . LPA 
all of these. Tht> ahsettce of 
ef T ec t I venrs-s in meeting the 
protecting the Red River. 

permi t provides 
from outfalis noi 
for effluHnls 

episodic large 

future of our children and 
we are depending on you fur 

our protection. 
On the basis 

public hearing on 
Appi i cat ion. 

Respectfully Submitted. 

Penelope Rael 

is, 

for insufficient monitoring. 
and OOJ. there should be daily 

that hav(? concent ra 1 i .'jn limits. 
releases of pollutants will not be 

thi.<: compoimds outfall OOl's overes t ima L i un 

Draft 
d i scharges 
moni tor ing 
Otherw ise, 
accounted Tor 
probl «»m. 

Draft perm; whole e f t l u c t i * . toxicity testing general.^i-
allows too iBuch dilution of mixture for testing, a mixtu e of 
36% should be used for most tests. The permit should require 
biomonitoring testing for individual samples of effluent from 
ail outfalls. Compojsite sampling should nu.' bo done because 
there is a large distance between the outfalls. 

This permit requires MolyCorp only to report its Sum2 
loadings until June 30, 1396. it does not require compliance. 
Compliance should be r4>quired immediately. 

Ms. Caldwell. we are confident that CPA wilt own up to 
it's responsibilities in protecting the Red River and the Rin 
Grande (Wild and Scenic Rivers as designated by Congressl 
from .VIol.vCorp'5 dischargrs* The 
our community is at stake here and 

of the above issue.< raised. 1 request a 
.MolyCorp s NPDES Permit No. NM0022306 
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- . From : W1IG0S BRfiUOS C505) 758-3874 P01 

Ik v s 

h' y 'py / \ -V '^M- '^B 
BRAVOS 

Friends of the Wild Rivers 

ff ' 

FAX TRANSMITTAL 
To> Fax#: 214-665-7373 

Dr . .Osca r Ramirez • 
F r o m ; ^ Fax#: (505) 758-7345 

Br ian Shie lda ' \ 
- Date: 4/21/97 

Number pf pages including cover sheet:'4 * 

Dear Dr. Ramirez. ' 'w 

Attached i6 a copy pf the letter we discussed sent by the New Mexico 
Environment Department t^ EPA requesting a determination regarding 
Molycorp's NPDES permit. 

• * • > • 

I am also enclosing a copy of an Internal memo sent bŷ  Fred Humke 
concerning this Issue. 

I am sorry these letters, are of p6or quality but they are cpples I had faxed 
to me this morning and their fax machine is obviously not working well. 
Wc obtained both pf these letters from the EPA file when our attorney ^ 
visited your office in January of this year. 

Thank you for looking into this matter. . 

Sincerely. 

drian Shields 
Executive Director 

PO tox 238 • I'AOS, NEW MEXICO 87671 
T. Sn<:-758-3874 • E 505-7S8-7345 

cnuil: blMV0*dU05.newiiia(.ccmi 



From : fiMIGOS BRfiUOS C505D 758-3874 
P02 

rtPR Zi '97 18-Be 

*•..•• 

PAGE 1 

Stote ofNeuf Mexico 
ENVntONMENT DEPARTMENT 

HttmU Runnels BuUdUtg 
1190 St, Francis Drive, P.O. Box 26110 

Santa F$, Now Mexico 87602 
{iOB)867-OlB7 

OAHyg. JOHNSON 
90VBUMHI 

SDOAk 

MoXycovp# Zno., NPDBS Pemlt No. |MpO8AA0:« '-^"^ 

January 30, 19^6 

Mr. Itobex't. Murphy 
Chief, Snforcem^nt Branch 
U.$. ISnvironmenbal Protection Agency 
1445 Ro00 Avenue 
Dallas, Texas 75302-2733 

Re: 

DeAf Mr. MurphyI 

Recently staff of the New Mexico Environment Department 
Water CfuaXity Bureau (SWQB) assigned to the New Mexico Mi| 
program began a review of Departmental filee for the ref( 
facility. In thio review, a September 24, I9d3 report 
AjinlysiB of TailiagB Pond Seepage Flow to the Red River a t UNOCAL 
76 l9olyGoxp, Inc . Quests DiviBlon by Molycorp's coneultant Vail 
Engineering, Inc. wae brought to the attention of the SWQB'e Point 
Source Regulation Section. The report had been eubmitted to NMBD'e 
Ground Water Quality Bureau by Molycorp in support of their 
diecuseione on ground water qiiality impacts and permitting. A copy 
of the report ie enclosed with this letter. 

In thte report, Molycorp has <juantitatively Identified eut 
dischargee of tailings leachate (volume & quality) to 
River. Please see the schematic diagram at end of the 
report labelled "Analysis of Accretions to Red River J* 
dischargee are not permitted under the current )9PDES percAl 
the best of our knowledge, Molycorp has never notified SPA ô  
discharges cither through their NPDES permit application 
official correspondence. The current NPDES permit was 
.September lO, 1993. Oiven the time frames, ana the fact 
the sample collections were in the Spring of 1993, it appc 
Molycorp was aware of these discharges at the time the pei 
being processed. 

We understand there has been some judicial review^ red 
^.pvopriety of permitting situations where th© pollutantj 
t) rough ground water prior to entering a "water of tho 

I nil. I 'I 71 "̂  ' e.g., Sierra Club v. Colorado Refining Co«i IVai 
i Wilderness Coalition v. Mecla Mining Co.| McClellan Bao| 
Seepage situation v. Defense Department; and OeonomMioo 
Dî yton Hudson Co]^. 



From : fiMIGOS BRflUOS C505D 758-3874 ™ 
• - - - PftOE 2 
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States. We further understand that the issue, in terms of tlic 
cases, may not be fully resolved. However, we believe i: 
situation at Molycojrp ie clear; tbe permitt:ee has a professloj! 
engineer's report which firmly identifies and quantifies t-
discharge v i e a vis' the potential for discharge to a water of: t' 
United States which was an iseue in other casee. 

The Red River is classified in the New Mexico Standards i 
Interstate and Intrastate Strcamc [20 NMAC 6.1, 62119] with i 
following uses: coldwater fishery, fish culture, irrigator 
livestock watering, wildlife habitat, and secondary contact. *}' 
discharges are also only a few miles above the portion of the; ): 
River designated as a wild and scenic river by the U.S. Ooncrrr 
under the Wild axuS Scenic Rivers Act. Further, the Red Rivciir 
included in the New Mexico S305(b) report's list of "Waterbod.^ 
with Designated t78fis partially or Not Pully Supported or w} 
Threatened Designated Or Attainable Uses" and is a "priority 
reach on the New Mexico 1994-96 S303 (d) list. 

r,.' 

Based on the above, the NMED Surface Water Quality Bureau requer 
your review of this matter and determination of appropriate aui..i( 
If you have any questions, pleaae contact Olenn Saums of my isi. 
at (505) 627-2827. 

Sincerely, 

Jim Piatt, Ph.D. 
Chief 
Surface Water Quality Bureau 

Enclosure 

cc (w/o enclosure)i 
Jack Ferguson, P.B., USEPA {6WQ'P) 
Rip Marwood, MMSD OOC 
Marcy Leavitt, NMED OWQB 
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FroDS 
To: 
Date I 
Sub^eot: 

Fred HuiQke 
VXCKBitY^ltOBERT 
Wadnesdiay, February 7, 1996 9:37 aa 
Molycorp, M1I0022306 

With r«£«rohce to the vacant neno froa Jin Fiatt, dai - 1/30/! 
this growid water Issue has been periodically reeurrc f<d lyy t 
NMED. Refer to Item 9 of the 1993 Response to Coau&eri 
(attached)« 

While X continue to believe that ground water seepage not at 
MPDSS point eeurce, x recoautend that this be vatter bt tfetxec 
to enforoeiBent for investigation* Dave Shoeaaker^ Nim i;anagez 
at Nolyoorpr advised ae today that the aine bas r«ope)>< ; the 
western snvironaental XAW Center has filed suit aqalnt-i oiyoor] 
with regard to the ground water aatters; and the MMBO f t t is 
reooaaandlng that Molycorp be declared a eupetfund Bit« 

As X have |»reyioa»ly recottaended< X auggeet that- fresh • «-ight 
and intriq>ersonal skills be applied in teras of working th 
tiMSD. 

Piles: A:\MN22306.RTC 

file://A:/MN22306.RTC
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an-apjfsal 
to. state: •• 
Supreme 
Court 

The Public Service Company of 
New Mexico vatty take the contro
versial Ojo linie Extiension ( ill 
U» .̂ way to the Vew-.'W-^co 

. \ .OnvMonday, -the three-mieniber 
Newl'Mexico Public Utility Gom-
mlssioA ' una^iiiiously rejected 

. Ppi'^ibju) for.permissiO)! to build 
. the SQ-ndl&ppw^r line through th«! 

allow the project to go forward, In ' , prinoeman said that in making 
so doing, it apparently^.ended one V.tiieir ''''Vision about >vhether to 
Qf Northern New^exiw'tiilQtigefrtv^'ibpe e ruling, PNM. officials 
hin^genvinmiinqitiddinmtefl^ m^<^ ...iitliiize th^ recoqunenda-

But Within two hours o r t h b ; n i k > t i b f i : * r ' | ! w ^ Peter 
ing, PNM spqkeshjap Rick BrftMie-, 
man aaid the u t i ^ . giJuit oiay 
appeal the decislo^t0die"Supreme 
Court. BrinnemiBii.iald'FNM had" 
two months to, tj)ak6 ;«(..d^cisioA 

rSiSiin^^e^ t ^ t th^ PUC's decision is 
; b^s^u ba^^pipiculjarly a section 
• tbat Hsts 4dternatiyes to OLE that 
ha^e beeh'suggesteti by critics of 
th^phjject. 

has invested in the ' 
come to naught. 

On Monday, Brin 
company might "a. 
lion or include the 
future rate case. 

Springer said in 
ing issued in July 
failed to present c 
dence that OLE we 
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ingtosave the VJead' Red̂ River̂  

For The'il^6^'M«(ican.C,J '^-^^ 
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QUE^T/i~(^mitt^AS^^i ' i^ 
be "a gbodliieisiitititvfMiSPpI-.' < 
Inc. has teamed,.opjiirfM»^'(po^te;< >;' AiVW B̂lf 
EnvifonmentPepartniehtwrjdL,'•" 
others in an effort to stojj'tootti-j" 
minated water fri)m sieq|>in|'iatb 
the Red River. ./!-V '•.'^ 

The mining comp^ ' t t s e^ i ^ ; 
•giant backhoe t0«Ug f<mr' 
drainage trenchib$4k(fag the , .„ . ' 

, northern bank of the fJ^wkiaiisir .̂  
Ca^Ulin Canyon'last Qtontilt.baid 

?! Dave' Shoemaker, maiII^ger of 
Molycorp's fflitiybdeh'uAi ihine. 

The company also has pur-
C <ihased'several tons of limestone 
T.ttiat was put into the trenches to 
pleach out acidic fluids seeping 

•(to the river. 
These limestone trenches were 

„ ,f'towardt&'raveRtte-: 
' Jjcbtotibtit,"Shb6^WoBi'8«ii^ 

!',?lo said ^olycjfm's aptions., ,; 
' Weren't motivated by accusatidns 

' tilll^cpmpany has turned the Red 
• RiVferintoadeadjiver.;. \; 

,, ~ v*^®feelwiBdoii'thiVeak•',':./ 
,C, iiftipiact on the 1.. cr," he 8at4.,/- ^•'. 

"iWei're controlling natural' - ;: 
: • drajiuige (from the mine):qnd any 

.pijroblems we have are caught by 
interceptive^barriers,.^' , , 

An envirdniikehtal group in 
Tkba Said it holdsMolycorp . 
responsible for inuch of the poUu-

Please see RIVER, Page A-3 
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Rangers at Bwdelier NatlonaLMonument issued 
a record number of clt^tidiiA last we6k, m' to 
p6ople.Ai?lj(0appat«!tIyd«ci4Wtl«f«dwiI. -ta
mest ^hutdomi ̂  .tti«ir < m w to vi^It the m oiiu-
ment without eiiiib^terfiigc^^ or orawds. 

Teople were surprlfl^ We «iejJ:6 wbrUng.'^Batt-
delier chief Rangei;-Cart Nevirnulq said.. 

Newman said paiv i r a ^ r s tmd law enfot'celment 
officers issued 27 citations over the six-day period 
the park wad closed. The'National Park Service 
closed parks nationwide TXiesday and together 
with most other federal agencies furloughed all 
but the most essential workers during a standoff 
in budget negotiations. 

During a comparable period, rangers could 
expect to issue only two or t h r ^ citations for vio
lations of park rules, Newman said. 

"A lot of people seemed to look (a^ the monu
ment closure) as an opportunity to go when no one 
else was there,'' 

NeWman said people'ignored signs piosted at all 
Bandelier trail heads and the monument entrance, 
then climbed over fences and gates. Some even let 

a personal oest, wewman saidj "but not a very 
p l e a ^ t eSptfrience." 

Nevrajfitt 3^d tbat l»h«i confronted by r ws, 
most tresjia^seni were owperatiw. ' 

' tbti^e wajnd uplfhw that IV^ heard idwut," 
he said. "Most people *fi?ren*t frustrated w(tl» us — 
theyundersttxjd we,w#^sd(i>iiytoui'job."* : 

At ^ Santa Fe jE^fatloi^'^iaetery, burials went 
on aa BcheduljBd last W^K, cemetery director Glo
ria Gomez said. When the fWitaff returned to the 
office Monday, Gomez said, "it was just the paper-
workwe were behind on. We can do that anytime." 

It appeared Monday as if furloughed employees 
would get paid for their t ime off last week. That 
might make the furlough look like an "extra" paid 

.vacation, but that's not the atti tude most federal 
workers have, said Jerry Rogers, superintendent 
of the National Park Service Southwest Regional 
Office in Santa Fe. 

Newman said some workers at Bandelier 
retumed to work frustrated Monday. "There's a lot 
of dedicated f<:)lks here," he said. "They came in 
today and said. 'Jeez, I'm a week behind on this 
project.'" 

RIVER i i < > ' 

ContfmiMf tirM) Pii({e A4. 

tion in the Red River. 
But the group, Amigos Bravos, 

welcomed the mine's "wonderful 
gesture" of d 'gging the trenches. 

The first thing a visitor 
notices about the Red River a 
couple of miles east of Questa is 
the milky color of the water. 

A closer look reveals a white 
glaze coating rocks in the stream. 

But a check under dozens of 
these white rocks wont reveal 
any insect larvae clinging to the 
rocks. Few bugs live hi tWs por
tion of the Red River. 

There are almost no fish, as 
those stocked each year are 
either caught by fishermen or 
swim to tbe Rio Grande. 

"Some people say this portion 
of the Red River is dead," said 
Michael Coleman, a geologist 
with the state Environment 
Department. "But we call it an 
impacted ^ e . " 

Standing above river's nprth" 
bank Monday afternoon, Cole-. 
man pohited out a couple bf riist^ 
colored tKwIs of water along the ' 
north edge ofthe rivet., 

"That's seep water and these 
seeps are tontami]>ati»t,'']M . 
s a i d . ' • • . •":•, '. '',".••' '.' 'r' • ' ' . ' 

Whether contiuiilloatiott Is 
caused Solely by ̂ t e r tnteraict- . 
ing with natnral, hydrothermal. 
clays in the area or by Mbly-
corp's waste rock and tailings 
isn't clear, Coleman said. 

"The mine could be a contribu
tor," he said. "But water coming 
into contact with sulfides in the 
clay causes them to become 
loaded with (acidic) metals." 

When acidic seep water "hits 
the river along the seep zones, it 
changes chemistry," Coleman 
said. The water drops calcium, 
aluminum and silica into the 
stream in a dissolved state that, 
forms a paste, he said. 

"The paste sort of cements the 
bottom of the stream and doesn't 
allow bugs to live," he said. 
"Bugs, of course, are necessary 
for fish survival." 

Choose fror 
knits and \ 

cottons from 
Josie. Earth 

Dream C 
Vat Mode an 

This is your c 

'{nduipelnbt 

' rtc 
Upindurin 

coming wi 
brig. 18.00-

13.50-34 

Selection varies by slore. Limited to stock on ri accept phone or cnall otdere on this morehamSse. Basic, non 
ShcpTUewtey-Wednetdty W ^ ^ T S t A m S S ™ ? "**• ^ "O"* » * . 8«unJ«y 1 M and Sunday 12.8 In 
WB welconia vour Dillard's Crew v" -^ ""Kan Express* Card. Diners ciuh int<>m.Knfuii Uxfnnvird* V We welconie your Dillard's 

San 



State ofhiew Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
It90St. Francis Drivt. P.O. Drawer26110 

GARYE. JOHNSON SantaF«. N«MIMexico87502-0110 MARKL.WF./DI.ER 
OoMnw (SOS) 827-2855 Stcrtt^ry 

Fax: (505) 827-2836 
EDCAJi r. IHORNTOS. IU 

Otipuiy Secrttary 

FOR IMMEDIATE RELEASE 
Contact Bill Williams, 827-28S5 

ENVIRONMENT DEPARTMENT PROTECTS RED RJVER 

New Mexico Environment Department (NMED) staff members Michael Coleman, Dennis Slifer 
and Peter Monahan initiated a cooperative plan involving NMED, the Molycorp Questa Mine, the 
State Highway and Transportation Department (NMSHTD;, the Questa Ranger District-Carson 
National Forest ar.d the U.S. EPA. 

"The project involved the implementation of a relatively new technology: anoxic alkaline trenches 
acting as a passive treatment system to intercept and an-est acidic, metal-loaded groundwater or 
acid mine drainage," said Michael Coleman of NMEO. The project is situated along the Red 
River, between Questa and the town of Red River, Taos County" 

"The impacted area was identified during our current EPA Grant project (Red River Groundwater 
investigation. FY-92-A, 319(h))," said Dennis Slifer of NMED. "The objectives of the Grant project 
are to determine ground water and aquifer characteristics in order to identify, and ultimately 
eliminate, impairment of both the aquifer and the designated uses of the river. The alkaline 
trenches represent the Best Management Practice (BMP) which was selected to improve 
obvious water quality Impairments: the perennial, steady state seepage of add waters into the 
river, effects upon macroinvertibrate and fish populations and the overall negative impact on 
water quality." 

•Trenches 25' to 70* long, 5* to 8' wide, and 13' to 15' deep were dug into the highway shoulder, 
adjacent to the north bank of the river," explained Peter Monahan of NMED. "Four segments, 
totaling 170 linear feet, were placed directly up grade from active seep areas, presently 
delivering a steady pH 3.4 to the stream. The trenches were half filled with limestone cobble. 
and a polyethylene mat vapor barrier was placed over the carbonates. The system is sealed by 
an overiying layer of bentonite clay and filled back to grade with clean soil. The areas were then 
leveled, seeded and covered with a chopped straw mulch." 

"Molycorp covered the cost of the raw materials and provided a large track hoe and operator to 
dig the deep trenches," explained Ed Kelley, Water and Waste Management Division Director at 
NMED. 'The Highway Department assigned a full crew with a smaller back hoe, a loader, dump 
trucks and traffic control. The Forest Sen îce expedited all necessary NEPA clearance. The 
Environment Department costs were limited to staff time for planning and project oversite and a 
few minor supplies." Kelley is in charge of the division in which Coleman, Slifer and Monahan 
work. 

"The project was a beautiful example of industry and State agencies working together in 
complete harmony towards a goal which could be of benefit to the entire state," said Bill 
Williams, Communications Director of NMED. 



p.2 

The demonstration project, if it proves to be successful, will have widespread application 
around abandoned or active mines or in natural geologic areas where acid rock drainage is 
occuring," added Williams. 

NMED acquired over an hour and a half of video documenting the field operations and have 
plans to shoot additional scripted footage which will explain the watershed setting, BMP concept 
and expected results. NMED is planning to do a professional editing job with voiceover narration 
NMED has a complete set of color slides and photos documenting the woric. The NPS 
Section's newsletter, Clearing The Waters, is planning to feature the project in a future issue. 

Still photos can ba made available to print media by calling Michael Coleman at NMEO. 

-30-
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15 November 1995 
Submittal of abstract for the 1996 NM Conference on the Environment. March, 1996. 

ABSTRACT: Alkaline Drain Treatment of Acidic Seeps on the Red River 

Michael W. Coleman 
Dennis W. Slifer 

Surface Water Quality Bureau 
Nonpoint Source Pollution Section 

(505)827-0505 

The New Mexico Environment Department (NMED) conducted a two-year water 
quality investigation, funded by a U.S. Environmental Protection Agency 319(h) Grant, 
along the Red River, Taos County. The project culminated in a cooperative field 
demonstration project to mitigate and prevent future impacts of highly acidic, metal 
loaded ground water seeps entering the Red River, near Questa. The NMED - Surface 
Water Quality Bureau, Nonpoint Source Pollution Section identified more than twenty 
sites where springs or perennial, steady state seeps deliver acid rock drainage via ground 
water in contact with sulfide-rich hydrothermal rock scar areas and historic or recent mine 
waste and processing piles within the watershed. The seeps have a direct effect on the 
physical and chemical water quality and designated uses ofthe watenway, including 
Impacts on stream acidity , precipitation of calc'um-aluminum precipitates, impairment of 
macroinvertibrate and fish habitat, and transpci of a variety of dissolved and suspended 
heavy metals. 

The field project involved the installation of selected Best Management Praciices 
(BMPs) consisting of a series of anoxic alkaline drain passive treatment systems at a site 
along the Red River where several of the seeps are particularly active. One hundred 
seventy lateral feet (170') of trenches were dug below the local ground water level. The 
trenches were filled with limestone cobble, capped with a layer of clay, and reclaimed to 
road shoulder grade. Physical parameter and water chemistry monitoring is underway to 
measure an anticipated increase in pH levels and a corresponding decrease in the heavy 
metal content of the seeps. Favorable results may point the way to implementing this 
technology on several sites in this watershed, and around other abandoned mine or mill 
sites, or geologically active source areas throughout the state where acid rock drainage 
presents a pollution problem. 

The project was a cooperative effort between NMED (proiect inception,design, 
coordination and followup monitoring), the Unocal Molycorp Quesia Molybdenum Mine 
(donated materials, equipment, and labor), the State Highway and Transportation 
Department (labor, heavy equipment ana safety crews) and the Questa Ranger District. 
Carson National Forest (permitting). 



Molyeoqi Mgs 4 -̂
Drainage Trenches r̂ 
,.' QUESTA — Mol. corp hi J dug 
four drainage trendies along t t e 
Dortliernbaiik of tbe Red River , 
near Capulin Canyon to stop ^ - • 
contaminated water fhun seeping 
J n , . r<r- • ••- '•'•* ' - " • ' - ' • 
• ^ - , : .n -,' - ^ i p • k., • ' 

'•'. 'Dave Slioemaker, manager of tbe 
Molycorp molybdenimt min«, also 
put several tons of limestone in the 
trmches last montb to leach out 
acidic fluids and keep tbem from 
seeping into the river. As water. i-> 
drains through tbe limestone, the 
metals "drop out," he said, i- .,- '. 
.' A Taos environmental group aaid 
tt holds Molycorp responsihle for 
much of the poUuticm in the Red 
River, ^ut the gro'ip. Amigo$ '. -
Bravos, welcomed tue cbm;^7'.'^ 
*^ronderful gesture" of digging the 
trenches. . . . , ,;.; . 

.«We hope it's a sign that they are 
moving forward to clean up the 
Red River and providing jobs to do 
it," said Sawnie Morris, Amigos 
Bravos qnlirector. 
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DECLARATION OP MAX H. DODSON 

1. Max H. Dodson, do hereby declare aa follows: 

i. • 1 am t;he Director of t:he Water Management Division of 
Region VIII of the United States Environmental Protection Agency. 
A3 the Director, I am responsible for the enforcement of the 
federal Clean Water Act (CWA) in Montana, among other states. My 
responsibilities encoiopaiis oversight, and approval of various 
aspects of the Montana program, including the establishment of 
state water quality standards and the issuance of permits under 
Section 402 of the CWA, 33 U.S.C, Section 1342. 

2. I have been to the New World Mining District in Park 
County, Mont:ana, just nortJi of Cooke City, Montana, on at least two 
occasions, in 1993 and 1994. The purpose of my visits was to gain 
first-hand knowledge regarding the proposed New World mine and to 
view areas of potential environmental impact from the proposed 
mine. Based on these visits and on my dealings with EPA staff 
members who have been involved in several regulatory processes 
pertaining to the New World Mining District, I have learned about 
the site and its water quality and permitting issues. 

3. During my visit:s to the New World Mining District, I have 
seen the Glengarry Adit, a historic adit located at the headwaters 
of Fisher Creek. X have observed discharges from the Glengarry 
Adit into the headwaters of Fisher Creek. 'Vho evidence of iron 
precipitates at the mouth of the adit and in the streambed of 
Fisher Creek- indicates that acid mine drainage is flowing from the 
adit and that pollutants are being discharged from the adit into 
Fisher Creek. 

4. In addition tc the Glengaxry Adit, I also have observed 
waste piles and open pits in mine-disturbed areas at the New World 
Mining district that are exposed to runoff of snow mel.t_and 
rainwater. 

5. It is EPA's position that mine adits such as the Glengarry 
Adit are clearly point sources as defined under Section 502(14} of 
the CWA, 33 a.S.C. Section 1362(14) and that the discharges from 
the Glengarry Adit are required by the CWA to have an NPDES permit. 

€, It is EPA's position that discharges from seeps and 
springs degraded by mining or from open pits or waste piles from 
mining must be covered by an NPDES permit. Those discharges that 
occur continuously as "dry weather" discharges, rather than only 
because of precipitation or snowmelt, require a "traditional" NPDES 
permit. 

7. Some discharges of pollutants from Inactive areas of the 
New World Mining District are required to be covered by a 
stonmtfater discharge permit. NFDES permits are required for 
stormwater runoff that comes into contact with any overburden 
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(defined in 40 CFR Section 122.26(b)(10)), raw material, 
intermediate products, finished products, or waste products on 
active or inactive mining sites. If stormwater runoff contributes 
substantially to wacer quality degradation, an individual, rather 
than a general, stormwater perttiit is appropriate. 

8. EPA maintains that any point source discharge of 
pollutants into waters of the united States at any active or 
inactive mining site must be permitted under an NPDES permit. When 
che discharge is not directly associated with precipitation or snow 
melt (i.e., any dry weacher flow), it must be covered by a 
"traditional" NPDES permit rather than a stormwater permit. It is 
my understanding thac the Glengarry Adit has a constant flow that 
is not directly associated with storms; therefore, It should be 
covered by a "traditional" NPDES permit rather than merely by a 
stormwater NPDES permit. 

9. Due to resource limitations, EPA Region VIII and Montana 
have not yet issued NPDES permits or obtained NPDES permit 
applications for every point source discharge on lands disturbed by 
past mining. There are an estimated 200,000 to 600,000 such sites 
nationwide. EPA's priorities in issuing permits for this large 
group of discharges relate to the degree of water quality 
degradation attributable to these sources, the presence or absence 
of an identifiable owner or operator, and the feasibility of 
treatment or controls. In my opinion, the discharge from the 
Glengarry Adit is a relatively high priority for permitting and 
consequent controls. 

I declare under penalty of. perjury under the laws of che 
United States of America that the foregoing is true and correct to 
tha best of my knowledge, information, and belief. 

Executed this.^-^Wday of June,.-J.̂ 95. 

Mar. H. Dodson, Director 
Water Quality Division 
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i WaSL \ REGION VIII 
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FEB 6 1995 

Ref: aWM-C 

William L. Garland, Administrator -... . 
Water Quality Dtvision • '• 
Wyoming Department of Environmental Quality 
Herschler Building 
122 West 25th Street 
Cheyenne, Wyoming 82002 

Re: The Applicability of CWA co 
Pollutant Discharges 
Entering Surface Waters via 
Groundwater and the Texaco 
Casper Refinery 

Dear Mr. Garland: 
On December 22, 1993, in a letter to Montana Department of 

Health and Enviromnental Sciences (with a copy to you) , EPA 
addressed the permitting of hard rock mines under Section 402 of 
the Clean Water Act (CWA). This letter addresses the issue of 
discharges of pollutants from, petroleum refineries, to waters of 
che U.S. via tributary groundwater and the implications of these 
discharges under the CWA. In the case of the Texaco Refinery in 
Casper, the EPA RCRA Program has begun to address this issue as 
part of the overall site remediation. However, as with the 
Texaco facility, seeps may be subject to other substantive legal 
requirements. EPA would like to use this opportunity to discuss 
che issues of? i) seeps as point sources at industrial 
facilicies; 2) tributary groundwater; and 3) compliance 
eacpectations as it pertains co the NPDES program. 

1. Seepa as Point Sources 

The CWA defines che term "point source" as any discernible 
confined and discrete conveyance, including but not limited 
to any pipe, ditch, channel, tunnel, conduit, well, discrete 
fissure, container, rolling stock, concentrated animal 
feeding operation, vessel or other floating craft from which 
pollutants are or may be discharged. It is EPA's position 
that seeps and other less obvious discharges are "point 
sources" that require NPDES discharge permits. 

D^on determining that significant pollutants are being 
discharged from seeps via groundwater or less obvious point 
sources, EPA began reevaluating these seeps in reference to 
SUPERFUND/RCRA cleanups. We found that some facilities have 
had seeps or other groimdwater discharges to surface water 
which were not authorized by any NPDES permit. Thers were 
also some facilities without an NPDES.permit which had 
claimed to be »non-discharging." However, these facilities 

Q Pfi'nteif on (^gcYsled Paper 
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have been found to be discharging pollutants to surface 
waters via seeps and leakage from wastewater treatment 
containment and/or control structures. These facilities are 
being required to cease discharge of pollutants or obtain 
NPDES permits covering all outfalls, including groundwater 
discharges determined to be hydrologically connected to 
surface water. 

2. Tributai^Y ̂ T'n'T"dwater 

It is EPA's position that seeps and other groundwater 
discharges hydrologically connected to surface water 
(cributary groundwater), from identifiable sources, are 
discharges from point sources and are subject to regulation 
through an NPDES permit. Current EPA policy, in line wich 
the decisions of several receac court cases, indicates that 
che facility itself is siobject co NPDES regulacions. 
Therefore, any seeps coming, frcm identifiable sources of 
pollution would need to' be regulated by discharge permits. 

One importanc case is United States v. Earth Sciences. Inc.. 
599 F. 2d 368 (10th Cir. 1979). This case concluded chat 
the facility from which the contamination came was itself a 
point source. Another is McClellan Ecological Seepage 
Situation v. Weinberger. 707 F. Supp. 1182 (E.D. Cal. 1988) 
where the court found that Congress intended to limit 
discharges of pollutants thac could affect surface water, 
and that NPDES"permits could be required where the 
groundwater ie hydrologically connected to the surface 
wacer. Likewise, in Sierra Club v. Colorado Refining 
Company, 838 F. Supp. 1428 (D. Colo. 1993), where pollutants 
migrated through che groundwater into surface water, the . 
Court concluded thac che Clean Water Act's prohibition of 
the discharge of any pollutant into "navigable waters" 
includes such discharge which reaches "navigable waters" 
through groundwater. The most recent case, Washington^ 
Wildernesa Coalition v. Hecla Mining Co. (Wash. Oct., 1994), 
follows the above cases. In so doing, the court cited the 
December 22, 1993, letter as persuasive. 

Additionally, the preamble to the November 16, 1990, Storm 
Water Regulations states that SPA "intends to embrace the . 
broadest possible definition of point source consistent with 
che legislative intent of the CWA." (55 Federal Register 
47990, 47997/1, November IS. 1990.) The preamble also 
states that the requirements fcr point source discharges are 
not applicable to the discharged to groundwater unless Chejce 
is a hydrological connection between the groundwater and a 
nearby surface water. (See 55 Federal Register 47990, 
47997/3.) 
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3. Conclianee with CWA/Ialimcfclve Relief 

Section 301 of the CWA makes it unlawful to discharge 
pollutants to navigable wacers from any point source except 
in corapliance with named sections, one of which is 
Section 402. This Section provides for the issuance of an 
NPDES permit to authorize such discharges. Ia the case of 
petroleum refinery seeps, the release/discharge of 
pollutants to waters of the U.S. would have to be terminated 
or permitted. EPA envisions that immediate action would be 
taken to terminate the tributary flow to surface waters by 
employing a virtually impermeable barrier by structural 
and/or mechanical means when such point source discharges 
are identified. Recovered contaminated waters would have to 
be treated to- a technology based standard or,.if water . 
quality standards required greacer levels of proCeccion, a 
scricter water quality based limit prior to discharge at an 
outfall approved in an NPDES permit. 

Tf you wish to discuss these issues or if you have comments, 
please contact me. 

Sincerely, 

Max H. Dodson 
Director 
Water Management Division 

cc: Fred Pehrson, UT 
Gary Bracht, ND 
Sob Shukle, CO 
Steve Pilcher, MT 
John Wagner, WY 
Tim Tollefsrud, SD 
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.3e.=L'TY 

UNITED STATES DISTRICT COURT f]f\ ^ ^ / \ p j i L-

EASTSSK .DtSTaiCT OP MASHIKSTON p A ( ^ c M A > ^ 

WASHINGTON WILDEEITESS COALlTiOH, 
a Washington Corporation, 
OKANOGAN HIGHLAiTOS ALLIANCE, a 
Washingi:cn corporation, ar.d 
ATLANTIC STATES LEGAL FOUNDATION, 
INC., 

Plaintiffs, 

vs. 

HSCLA KZNING COHFAMY, a Delaware 
Corporation^ 

Defendant. 

^^ f - l^ 'Sc^ 

HO. CS-94-233-FVS 

OFDGt DENYING DEFENDANT'S 
MOTION TO DISHISS PLAlNTUTS' 
CAUSE GE ACTION UNDER THS 
CLEAN WATER ACT 

BB70AS TSZ COUHT is Defendant's motion to Dismiss Plaintiffs^ 

First Cause of Action, vhich arises under Section 301 of the Clean 

Water Ace, 33 U.S.c. S 1211 ("CWA"). (Ct. Rec. 9). Plaintiffs are.̂  

represanted by Michael Axline, Oeborah Kailandez- and local counsel 

Richard Snith; Mark wielga, Elizabeth Temkin and local counsel B. Mark 

Hausiaan represent Defendant. Having reviewed che record and 

considered the arguments of counsel, the Court enters this Order to 

memariali^e its ruling denying defendant's action. 

- This case concerns Hecla Mining coapany'a Roauhlic, Washincrton 

facility, which is a placer mine fax gold and silver are- In 

extracting gold and silver froa ore, raw aa-earial is processed in a 

ORDER DENYING MOTION TO DISMISS- 1 
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liquid solution containing cyanide and other chemical agents. This 

generates a significant amount of wastewater, which Eecla, pursuant to 

a stata wasta discharge permit^ pumps from its mill into a 38 acre 

tailings impoundnent ("Aspen Pond**) , 

Plaintiffs' complaint alleges three sources of water pollution: 

(1) the Aspen Tailing Pond; (2) Tailing pond /l; a«id (3) Tailing pond 

#2. The Aspen Tailing Pond was allegedly constructed without an 

iapemeable line. Plaintiffs allege that ssne chemicals and heavy 

metals bypass a water collection system installed by Hecla, and seep 

through the pond into waters of the United States. 

Tailing ponds iH and /2 are filled with dirt, smd are no longer 

used in mining operations. Plaintiffs allege that inactive tailings 

in the ponds '*seep and leach** contaminated waste water, some of which 

is intercepted and pumped into the Aspen pond, but some of which 

escapes and enters the waters of the United States. 

In their first causa of action, Plaintiffs claim that Hecla is 

violating Section 301 of .the CMA^ by discharging pollutants into 

navigable waters without a Hational Pollutant Discharge Elimination 

System ("NPDES") perait. Plaintiffs' second cause of action, not the 

subject of the instant motion, is for CTRCIA violations. 

' Tlie ficatfl perait should not be confxised with the NPDES 
perait required by the CWA for discfaaxges from a point sourca 
inro navigable waters. Ssa 33 n.s.C- 5 1342- THo State persiir 
merely authorises Hecla to "discharge mill tailings, seepage 
retum, and mine drainage to the Aspen tailings iapoundmen-c", 
subject to certain- effluent limitarions. Seg perait, (Cr. Kec 

1 , ' SJC. C ) . 

OFOER DEirYING MOTION TO DISHISS- 2 
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S t a n d a r d s 

Hecla moves to dismiss the Of A claia on two grounds; (1) lack of 

subject natter JTirisdiction, and (2) failure to state a claia, 

Fed.R.Civ.P. 12 (b)(1) i (6). In challenging subject natter 

jiirisdiction, Hecla suggests that a citi2ens suit is not authorized 

under the CWA to enforce state Wjater quality standards, which operate 

in lieu of federal standards in Washington. Hecla further questions 

the sufficiency of Plaintiffs' allegations of pollution from a "point 

source" into "navigable wacers" of the United States. 

When ruling on a motion to dismiss, whether for lack of subject 

matter jurisdiction or for failure to state a claia, the court accepts 

all factual allegations as true and draws all reasonable inferences in 

favor cf Plaintiffs. Sheuer v. m^odes. 416 U.S. 532, 236, 94 S.Ct. 

16S3, 1686 (1972) . The complaint will not be dismissed unless it 

appears to a certainty that Plaintiffs can prove no set of facts which 

would entitle them to relief. ElJas v. Canna^t. 908 ?.2d 521 (9th 

Cir. 1990). 

2. sTxhJBct ToiittaT j u e i s d l c t d e n 

Federal jurisdiction over citizens suits to enxorea the CWA is 

grounded in Section Sas, which authorizes private lirigation "(i) 

against any person . . . who is alleged to be in violation of (A) an 

effluent standard or limitation under this chapter." 33 U.S.C. S L365 

(a) (1) . Hecla argues that Plaintiffs have not shown violation of an 

"effluent limitation", since they challenge Hecla's failure to obtain 

I ORDER DENYING MOTION TO DISMISS- 3 
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a limitation-satting perait in the first place. Hecla further asserts i 

that citizens suits under the Of A are not authorized when a state 

NPDES perait process operates in lieu of the EPA^administered process. 

Hecla's first argtotent has no support in tha language of the CWA. 

Section 1365 (f) defines "effluent limitation" to- include "an unlawful 

act under subsection (a) of section 1311." Section 1311 (a), in ttim, 

&akes it unlawful to discharge any pollutant except in compliance with 

a'j the NPDES permit required in Section 1342. Thus, a citizens suit to 

9(1 enforce an '^effluent limitation" can be based on allegations that the 

10f defendant is discharging.wit.*iaut an NPDES permit.. Plaintiffs cite 

11 several cases in which citizens have brought suit to require the 

issuance of a penait. E.g. Sier?-a Club v. Abaten canstr. Co.. Tne.. 

620 F.2d 41 (5th Cir. 1980)? United stat̂ e.s v. Farth Sciences. Tne.. 

S99 F.2d 368, 370 (10th Cir. 1979) ; Hawaii's Thousand friends v. 

Honolulu. 806 F.Supp. 223) 229 (D.Hawaii 1992) , The only court ta 

address tha question directly concluded: "obtaining a perait is itself 

an iapartant effluent limitation, and private attorneys general may 

enforce that limitation via citizens suits.•• Hudson River Fishermen's 

Ass'n V. Westehefltar Ctv.. 686 T,Supp 1044, 1050 (S.D.N.Y. 1388). 

Hecla suggests that tha Kinth Circuit would limit the scope of 

citizens suits to enforesaent of perait limitations, citing Ngr̂ ftwfsi: 

Envirormental ^dvoeataa fTWEAr v. Portland. 11 F.3d 900 (9th Cir. 

1954) . Ill NWEA. the court noted that "effluent limitations" are "end-

of-pipe limitations and perait violations", and that citizens suits 

are not authorized to establish general water guality standards. I ^ 

24 

I 

zs I 

ORDES DE2IYING MOTION TO D I S M I S S - 4 
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1] at 903. The court did not suggest that a perait must be in place 

before a citizens suit may be brought; rather, it distinguished 

between suits to enforce discharge limitations that would be the 

subject of a perait'and those to enforce general water quality 

standards. There is no question in this case that Plaintiffs' 

challenge is to discharge limitations subject to NPOES perait. This 

7\ clearly falls within the jurisdictional sweep of the CWA. 

Hecla's second arguaent is that the CrfA does hot provide . 

jurisdiction for citizens suits when a stata NPDES perait progran 

icj operates in lieu of the federal program. This argument is based on 33 

11 j U.S.C. S 1342 (c), which suspends the issuance of federal NPDES 

permits once a state perait program acceptable to EPA is in place. 

Washington has had an £FA-approved perait program since 1973. sag 39 

Fed. Reg 26,061 (July 16, 1974). 

Tha csturts addressing whether citizens suit are available in a 

stata with its own perait process are divided on the issue. Some hold 

that private suits are not authorized, en tha theory that federal 

IS enforcement is suspended entirely by a state uerait program. E.c. I 
ISI Citv Of Heath. Ohio v. Ashland Oil, xne. . 834 F.Supp. 971 (D.Ohio 

2C| 1993) (no citizen suit under siailar SCJIA stats perait program) 

(citing Paoue v. gjtv o-e gurlinerfeen. 935 F.Sd 1343, 1333 (2d Cir. 

t z \ 1991)); Thq=gsen v. Thomas• 6B0 F.Supp. 1 (D.D.C. 1987). These cases 

treat federal and state programs as separate universes, and conclude 

that citizens suits are authorized only under a state provision, 

?p 1 

QRDZH DENYING MOTION TO DISMISS- 5 
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Other courts eaphasiza the unity of purpose behind state and 

federal CWA prograas, and hold that citizens nay enforce effluent 

limitations regardless of whether the EFA or a state agency issues the 

NPDES peraits. E.g. T̂ v̂tg v. Chronatax. Inc.. 725 F.Supp. 258, 2 61 

(K.D.Pa. 1989); united Statas v. Hookey Chea. S Plasties. 749 ?.2d 968 

(2d Cir. 1984); McClellan Ecalccical Seepage Situation r'vgS5"-1 v. 

Weinberger. 707 F.Supp. 1182, 1190-91 (S.D.Cal* 1988). This 

conclusion is suggested by th© definition of "effluent limitation" in 

section 1362 (11), which includes "any restriction established by a 

state or the [EPA] Administrator." 

With respect to identical state enforcesent provisions of the 

Resource Conservation and Recovery Act ("RCSA") , tbe EPA itself has 

13 taken the position that citizen's suits may be brought in states that 

liave received authority to operate perait programs in lieu of the 

federal progxaa. Lutz v. ct^yomatex. Inc.. 725 F.Supp. 258, 261 

(K.D.Pa, 1989) (citing EPA statement in 4S Fed. Feg. 85015 (Dec, 24, 

1980) . JJSSfi points out that state peraiit prograaa. are essentially 

I part of federal Law, since they must be approved by the SPA, and must 

comport with stringent federal-requireaents, 707 F-Supp, at 119Q-91; 

see aisffi, 40 C.F.R* 122,1 et sag, (setting forth program critsria for 

NPDES permits, applicable to both EPA and stats adainistere'd 

22\ programs) . Several mandatory federal standards are expressly 

23 

24 

r e c o g n i s e d a s " e f f l u e n t l i m i t a t i o n s " i n t h e c i t i z e n s s u i t p r o v i s i o n of 

t h e CWA. 33 U.S.C- S 1363 (f) ( r e f e r e n c i n g s t a n d a r d s i n 33 U.S.C. siS 

^ 2Si 1311, 1312 , 1316, 1317, 1343; 33 U.S .C. S 1342 (b) (1) (A)) 

' OIiDE:i DEZTflHG MOTION TO DISMISS- 6 
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Hecla asserts that the state program for issuance of NFUrs 

peraits is intended to supplant all other aethods of CWA enforcsaent. 

The court is not persuaded. Section 1342 (c), which suspends the 

federal perait prograa upon approval of a stata program,' simply 

' guarantees that the state will be the sale entity issuing NPDES 

peraits. Tb.e S5A, retai.i.s full authority ta carry out its other duties 

under the CWA, and to supervise state programs to ensure compliance 

with federal guidelines. As to private action, tha CWA generally 

authorizes citizens suits unless the responaible goverraient agency has 

commenced proceedings for the same purpose; in that case, citizens OTB 

guaranteed a right to intervene in the goverisment action. See Hooker 

Cheaicals. 968 P.2d at 978? 40 C.F.B. S 2S.1 s£ seg- • 

2& 

Nothincr i n t h e language or s t r u c t u r e of t h e cWA s u g g e s t s t h a t 

c i t i z e n s s u i t s a r e i n c o a p a t i b l a wi th s t a t a a d a i n i s t r a t i o n of t h e NPOES 

p e r a i t p r o g r a a * Indeed, i t would be bad p o l i c y t o r e a o v e a 3cey 

c o a a c n e n t of p r i v a t e enzorceaant from the CTA simply b e c a u s e t h e EPA 

has approved a s t a t e p e r a i t p rograa i n l i e u of t h e f e d e r a l 

b u r e a u c r a c y . Accord ingly , t h e c o u r t i s persuaded by t h e l i n e of 

a u t h o r i t y h o l d i n g t h a t c i t i z e n s s u i t s nay proceed in s t a t e s 

a d a i n i s t e r i n g t h e i r own NPDES p e r a i t p rograa . ttecla's motion t o 

d i s a i s s f o r l ack of s u b j e c t n a t t e r j x i r i s d i c t i o n i s d e n i e d . 

2 . r a i i u r e t o StAtB a c l a i a . 

The CWA makes i t unlawful fo r any person o r e n t i t y t o " d i s c h a r g e 

any p c a l l u t a n t " w i t h o u t an NPDES p e r a i t . 33 U.S.C, S 1311 (a) & 5 " 4 2 

i (a) . " D i s c h a r g e of any p o l l u t a n t " i s def ined as "any a d d i t i o n of any 

ORDER DENYING MOTION TO DISMISS- 7 
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pollutant to navigabla vatara from a poiat source." 33 U.S.c. 5 1362 

(12) (a) (aaphasis addedl . Hecla argues that plaintiffs have not 

stated a claim under the CTA, because the mini.ng nmoff at issue does 

not flow froa a "point source",, and dees not enter "navigable waters." 

(a) "po.iat sAure*.'* 

Section 13S2(14) defines "point source" as: 

any discernible, confined and discrete conveyance, including but 
not limited to any. pipe, ditch, channel, tunnel, conduit, well, 
discrete fissure, container, rolling stock, concentrated animal 
feeding operation, or vessel or other floating craft, froa which 
pollutants are or may be discharged. 

A nonpoint source is anything else, Ĵ iahq "̂^ ITflnTia Kinljng_CQ...,, 699 

F.Supp 827, 832 (D.Id. 1987), affd. 882 F.2d 392 (1988). 

Hecla argues that its tailings ponds are not point somrces, but 

merely "areas of low topography into which-mine tailing froa ainerai 

processing activities have been deposited and through which water aay 

pcraolata." (̂L'3 aeao at 13). Noting that a point source is usually 

i a pipe or a ditch, Kecla points out that here we are dealing here with 

a 38 acre aan-aade pond. . 

Initially, it is clear that the size of the pond is not relevant 

to determining whether or not it' is a point source. As plaintiffs 

explain, it would be irrational to conclude that the bigger the source 

of pollution, the leas likely it is to be a "source" under the CTA. 

Cases cited by defendants support the canclusion that aan-aada ponds, 

designed to receive tailings, are "conveyances" cr -containers" under 

the definitions in the clean water act. §SS. xTnitad Stnrnff v. S?r̂ î . 

•̂ -̂î .,̂ <̂,. T n e 599 F.2d 368, 370 (10th Cir. 1979) (system of sump 

ORDEIX DENYING MOTZOK TO DISMISS- 8 
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punps, ditches, and hoses is "point source"); AooaIachlap pgypy ca^v. 

Train. S4S r.2d 1352, 1373 (4th Cir. 1976) (distinguishing point 

sources froa "unchanneled and uncollectad surface waters") ; 

CansQlldatad Coal Co. v. costle. 604 r,2d 239, 249 (4th Cir. 1979) 

(point sources include slurry ponds, drainage ponds, and coal refuse 

i piles); Trustees for Alaska v. -g.P.A. . 749 F.2d 549, 557-58 (9th Cir. 

198 4) (adopting Earth selenees interpretation of point source to apply 

i ta placer aine). To siailar effect is Abston constr.. where the Fifth 

sj Circuit noted: "gravity flew (froa rain or runoff water) . . . may be 

part of a point source disc-̂ ,arga if the miner at least initially 

collected or channeled the water and other materials") . siar?a eiub 

12 V. Abston Const. Co.. 620 F.2d 41 (5th Cir. 1980); s^e sdSZt cemmitte^ 

13 

U 

15 

16 

17 

18 

19 

20 !| 

to Save WQlce1r»7«nB River v. East 9av Util. . 13 P,3d 305, 308 (9th Cir. 

1993) (holding that an NPDES perait is required for "surface runoff 

that is collected or channelled** into a Hine Run Daa Reservoir) . 

These cases make clear that the touchstone for finding a point 

source ia the ability ta identify a dis<='ata facility froa which 

pollutants have escaped, particularly persuasive is the reasoning of 

the Earth- Scigtrieas court, adopted by the Ninth Circuit in Trustees for 

Alaska. 599 F.2d at 370*. There, the court noted that "point source" 

* Both garth Sclencas and Trustees for Alaska, involved 
placer mining operations similar ta Kecla's Republic facility. 
In Earth Seieneaa. unusually large spring runoffs caused an 
overflow of a sixmp puap systea, resulting in discharges of 
pollutants into a nearisy creek. In T̂ r̂ ŝtaes for fl.laska. 
discharge water was released from a sluice box, which the Ninth 
Circuit concluded was a "confined channel" under the statutory 
definition of point souree. Like the tailing ponds at Hecla's 
facility, sumps and sluice boxes are designed to gather the 

ORDER DENYING MOTION TO DISMISS- 9 
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must be interpreted broadly to effectuate the reaediai purposes of the 

CWA. SS9 F.3d .at 373. The non-point source designation is liaited to 

uncollected runoff water froa, for example, oil and gasoline on a • 

highway, which is difficult to ascribe to a single polluter. Trustaes 

Cor Al^gk?» 749 r.2d at sss. Discharges froa a pond or refuse pile 

can easily be traced to their source. Thus, even though runoff aay be 

caused by rainfall or snow melt percolating through a pond or refuse 

j pile, the discharge is froa a point source "because the pond or pile 

acts to collect and channel ca.ntaainated water. Td. at 374. 

It appears that EPA agrees with the gart;,̂  seigngrag analysis. Tbe 

preamble to EPA's NPDES Perait Application Regulations for Stara Water 

Discharges, 55 Eed. Reg. 47990 (Nov. 16, 1990), states that the agency 

"intends to embrace the broadest possible definition of'point source 

consistent with the legislative intent of the cWA." (See ir's 

opposition aeao, appendix A at 3) . Accordingly, the federal 

regulations define "discJiarge of a pollutant" to include "surface 

runoff which is collected or channeled by aan." 40 C.F.R. 122-2. in 

a letter froa ZPA region viii, "point sourcs" is defined to include 

"any seeps coming froa identifiable sources of pollution (i.e., mine 

workings, land application sites, ponds, pits, etc.). Defendahts 

21 correctly note that tha EPA statements froa Ragiori VIII are not 

22 authoritative. See Vlllace of Ocanoaowoe Lake v. Davton gudson C a m 

23 F.3d • 1994 WL 192793 (May 18, 1994). Nonetheless, they are 

24 

2£ sodium eyanide-sodiua hydroxide water solution used to extract 
gold and silver froa ore, 

] ORDER DESTYING MOTION TO DISICISS- 10 
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persuasive, as they reflect a view which was. endorsed by the Ninth 

circuit ia Trustees for Alaska. 

Even if it is not certain that the ponds in this case ara siailar 

enough to those in other cases to constitute a point source under the 

C*A, dismissal would be preaatura. Several courts note that tha 

question whether a discharge occurred from a point source is fact-

ladan; the court aust consider evidence of the "precise nature" of the 

Defendant's facility. See Abston cranst. ca. ̂  S20 F.2d at 47; Hanaa 

Mining. 699 F.Supp. at 332; Ceresr>red Area Residents v. Sourhvlav 

Zasa/ 834 F.SUtp. 1410, 1417 (W.D.N.Y. 1993). Thus, at this stage in 

the proceedings, plaintiffs' allegations are sufficient tpu. establish 

that Hecla's tailings ponds are point sources within the aeaning of 

the CWA. 

(b) "Navigabla vatera" 

Hecla next argues that Plaintiffs merely allege discharge to 

groundwater, which is not part of the "navigable waters'* of the Waited 

Statas. In fact, tbe complaint does allege that polluted wastewater 

froa the Kecla aine enters surface waters, including Euraka creek and 

Kud Lake*. (Ccaplaint at 7) . The connection to groundwater is 

Plaintiffs' acJcBowledgeaent that a large voluae of discharge "seeps 

' In a side-note, Plaintiffs also suggest that the 
tailings ponds themselves constitute "navigable waters." (IT'S 
brief at ll) . This is wrong. Tha EPA definition of navigable 
waters includes only "natural" ponds, as apposed to sanaade 
collection syatess. Besides, it is illogical for plaintiffs ta 
maintain that the tailings ponds can be bot-*i a "point souirce" 
of discharge and "navigable water." Sss. qganomowae La)^^. 24 
F.2d at 963. 

0P.0E31 DENYING MOTION TO DISMISS- 11 



04/22/97 TUE 08:48 F.AI 121028 
.J 
• J . -

I 

I 
1 

.1 

1 

2 

3 

4 

5 

6 

T 

a 

9 

to 

11 

12 

13 

14 

IE 

16 

17 

18 

and leepcs" from the ponds into the soil and groundwater, smd 

thereafter into the surface waters. Given this indirect path of 

discharge, the court must decide whether the Clean Water Act's 

prohibition of the discharge of any pollutant into "navigable waters" 

encaapasses discharges which migrate through groundvater. 

The Clean Water Act generously defines "navigable waters" as 

"waters of the United States." 33 U.S.C, S 1362 (7). Given the Act's 

purpose to regulate as fully as possible all sources of water 

pollution, the Supreme Court recognized that "the term navigable is of 

little import," United States.v. Riverside Savviev Hoaes. T n e . 474 

U.S. 121, 133 (1985). To the extant permitted under the Constitution, 

Congress intended "navigable waters" to embrace virtually "every 

creek, stream, river or body of water that, in any way aay affect 

interstate commerce." ouivira Min. Ce. v. g^P-A.. 765 F.2d 126, 129 

(IQth Cir. 1985); accord T^gTla salt Co. v. Freehlke. S78 F.2d 742, 

7SH (9th Cir. 1978). 

Nonetheless, Congress did not intend to include isolated 

groundwater as part of the "navigable waters." The language and 

is! structure of the A c t make this, clear. First, the cwA consistently 

20 refers to "navigable waters and ground waters" in those portions of 

21 the Act dealing with SPA prograa development as well as the study of 

22 water pollution. E.g^ 33 U.S.C, s 1252 (a), S 1254 (a) (S), & S 1256 

23 i (e) (1). In the provisions for water quality standards and discharge 

24 peraitting, on the other hand, only the phrase "navigable waters" is 

2E used. E.g.- 33 U.S.C, S 1312 (a), S 1342 (a) (4). If the terms were 

ORDER DENYING MOTION TO DISMISS- 12 
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1 synonymous, it would not be necessary for Congress to aake distinct 

Z\ references to groundwater and navigable water. 

More iaportaatly, the legislative history of the CWA deaonatrates 

that Congress did not intend that discharges to isolated groundwater 

be subject to perait requirements. The Report of tha Senate Coaaittee 

on Public Works that accompanied the bill stated: 

Because the jurisdiction regarding groundwaters is so coaplex and 
varied froa state to state, the Comiaittee did-not adopt this 
recoaaendatian [to approve groundwater standards]. The Coaaittee 
rsccgnizas the essential link between ground and surface waters 
and the artificial nature of any distinction. 

S.Rep.No. 414, 92d Cong., 1st Sess. 73 (1971), U.S. Code Cong. & 

Adain. News 1372, pp. 3668, 3739, reprinted i n 2 congressional 

Research Service of the Library of Congress, A Leaial^tiva gls-̂ BT-̂  o-g 

the Watar Pollution Contyol Act AaenH.TPenta .nf 1Q77 _ 93d Cong.^ 1st 

Sess., at 1491 (Comm. Print 1973) (hereinafter "Leg,Hist,"). Congress 

rejected an aaendaent offered by Senator Aspin to "bring groundwater 

into the subject of the bill." lia Cong. Rec. 10,669 (1972), 1 Leg. 

Hist. 597. (See Reaarks of Sen. Aspin). Congress's main concern was 

expressed by Representative Harsha: "We do not have the knowledge or 

the technology ta devise wateroquality steuidards for ground water; we 

do not as yet know how to do that." I Leg.Hist. 594 (reaarks of Rap. 

Harsha) .̂  
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* Plaintiffs read too much int a the caamehts of 
Representatives Clausen and Dingell during debate on the 1972 
aaendaent, 5££ l Leg.Hist. 590-92. While the comaents reflect 
an understanding that the Aspin aaendaent would bring ground 
watar within tho "enforcsaent provisions relating to the 
standards" of the CWA, they da not draw a distinction, as 
plaintiffs suggest, between "enforeeaent standards" and 

OMER DENYING MOTION TO DISMISS- 13 
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Guided by tha legislative history, courts that have considered 

the issue agree that "waters of the United Statas" do not L̂ .clude 

"isolated/nontributary groundwater." , Ss&, Fxyan Cora, v. '^^-''.j-n, 554 

4. P.2d 1310 (Sth Cir. 1977); United States v. C-AF Cora.. 389 F.SUpp. 

1379 (S.D. Tx, 1975). They are split, however, bn the present 

question of whether tributary groundwater, which is naturally 

connected to surface water, is subject to CWA regulation. 

on the one hand ars published decisions which hold that Congress 

9! intended regulation of "discharges of pollutants that could affect 

I 

2: 

3 i 

5 

S 

7 

8 

10 

n 

s u r f a c e w a t e r s of t h e United S t a t e s . " Kec le l l an IK^ss^ . 707 F.Supp a t 

1196 (E.D, C a l . 1196 ) ; S i e r r a e ;yb v . goloradB R e f i n i n g Co . . 838 

I2j F . S u p p . 1428 (O.Colo. 1993)( " d i s c h a r g e of any p o l l u t a n t i n t o 
i 

13 ' n a v i g a b l e w a t e r s ' i n c l u d e s such d i s c h a r g e which r e a c h e s ' n a v i g a b l e 

14 w a t e r s ' t h r o u g h groundwater") . On t h e o the r hand a r e t h o s e c o u r t s 

15 which c o n c l u d e t h a t t h e p o s s i b i l i t y of a h y d r o l o g i c a l c o n n e c t i o n 

16 i be tween ground and s u r f a c e wa te r s i s i n s u f f i c i e n t t o j u s t i f y CWA 

17; r e g u l a t i o n . Ocgnomowce Lake. 24 F.3d 962 (7th C i r . 1994)*; K a l l e v v . 

19 

20 

21 

22 

22 

24 

25 

! 

"permitting." To the contrary, tbe Representatives opposed the 
aaendaent precisely because they imdersraod it to extend to 
ground water "the types of controls that ara required for 
navigable water." l Leg.Hist. 391. The Ninth Circuit recently. 
recognized that a feature of the 1972 asendaents was to shift 
the focus of the CWA away froa water quality enforcement 
standards toward perait limitations, tforthwest Envirannerttal 
Adveeates ^NWEA^ . 11 F.3d at 909-10. Thus, it would be natural 
for the language of "enforcsaent standards" and of "permitting" 
to overlap. 

^ Curiously, Occnoaowac Lake makes no reference to the 
seventh Circuit decision in qŷ ltsd statas staei c^n? '̂'- Train. 
536 F.2d 822, .852 (7th Cir. 1977), which held that the EPA is 

ORDER DENYING MOTION TO DISMISS- 14 
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United Statas. 613 F.Supp. 11Q3 (W.D.Mich. 1985). One court, rather 

than sorting through the conflicting authorities, deferred to an 

agency interpretation excluding groundwater froa coverage under the 

CWA. Town of Norfolk v. Coros of Er^ai^aeya. 963 r.2d 1432, 1450 (1st 

Cir. 1992) . 

After reviewing tha authorities, this ccurt cones down on the 

side of MESS and Colorado Refining. The logic of these eases is 

compelling: since the goal of the cwA is to protect the quality of 

surface waters, any pollutant vhich enters such waters, whether 

directly or through groundwater, is subject to regulation by NPDES 

perait. Applying effluent limitations to tributary groundwater- does 

not change nature of CWA nonitoring. As MESS explains. Plaintiffs 

Bust still demonstrate that pollutants froa- a point source affect 

surface waters of the United States. 707 F.supp. at 1196. it is not 

sufficient to allege groxindwater pollution, and then to assert a 

general hydrological connection between all waters. Rather, 

pollutants aust be traced frcm t,*ieir source to surface waters, in 

order to coae within the pur'/iew of the C<9A. Id. 

This approach to groundwater^ pollution has been favorably 

acknowledged by E7A on at least one occasion. Preaable, HFOES Permit 

Regulations for Stora Watar Discharges, 53 Fed. Reg, 47990, 47997 

(Nov. 16, 1990) . Citing to ??ESS and Exxon. EPA stated that rulemaking 

in 40 C,F,R- parts 122, 123, and 124, does not apply to groundwater. 

authorized ta regulate tributary groundwater, "at least when 
the regulation is undertaken in conjunction with limitations on 
the permittee's discharges' into surface vatazrs." 

31 DEN-f ING MOTION TO DISHISS- IS 
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"unless there is a hydrological connection betwean the greund water 

21 and a nearby surface watar body." Id^. The court in OcanonQu^ie Lake 

disaissed the EPA statements as a "collateral reference to a prablea." 

28 P.2d at 966. It appears ta this court, however, that the preamble 

explains EPA's policy to require NPDES peraits for discharges which 

may &nt.es surface Water via groundwater, as well as those that enter 

directly. 

Plaintiffs' complaint allsges a hydrslogical connection between 

seepage into groundwater and the nearby surface waters of Sureka creek 

1 and Mud lake. Taking the allegation as true, the complaint is thus 

sufficient to support a claia under the CWA. 

pflneiugjqa 

. Hecla's Motion to Disaiss must be denied. The Court has subject 

aatter jurisdiction over citizens suits to require issuance of a NPDES 

perait through stata CWA administration. The tailings ponds are 

"point sources", since they collect and channel contaminated watar 

into a discrete conveyance. Plaintiffs allege discharge into 

"navigable waters", by describing pollution which migrates from ground • 

waters beneath the tailings ponds into surface waters of the United ' 

Statas. 

3 

A. 

5 

6| 

7! 

8 

9 

10 

11 

12 

13 

141 
I 
I 

15! 
.1 

161 

17 

18,j 

23; First Cause of Action (Ct. Rec. 9) is DZSISO. 

24 

IT IS'BSSUSBY OROZRZO: Defendant's Motion ta Disaiss Plaintiffs' 

A 
IT 13 SO QftDSRSS. The Clerk is hereby directed to enter this 

2£i Order and furnish copies to counsel. 

ORDER DENYING MOTION TO DISMISS- 16 
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DAT3B t h i s ^ 0 day of October 1994. 

A v ^ ' /T 

?H£D VAN SlCJdZ 
United Statas District Judge 
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MEMORANDUM 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 6 

1445 ROSS AVENUE, SUITE 1200 
DALLAS, TX 75202-2733 

JUN 2 6 1997 p 
^c 

SUBJECT: Molycorp Molybdenum Mine - Q u e s t a , NM 
/ ^ ^ n t a i n i r ; 4 t e d Grptifi^water D i s c h a r g e s 

FllOM: ^ - ; ; ^ o b e r t V. ' I^urphy, 
^ Water Enforcement Branch (6EN-W) 

TO; Jack V. Ferguson, Chief 
NPDES Permits Branch (6WQ-P) 

The attached May 16, 1997, s\ibmittal from the Western 
Environmental Law Center requests EPA enforcement review of 
information pertaining to contaminated groundwater discharges to 
the Red River resulting from Molycorp's mining operations at 
Questa, NM. 

During the comment period for Molycorp's 1993 NPDES permit, 
various commenters expressed concern with groundwater seepage to 
the Red River from both mine and tailings areas. In the Region's 
Response to Comments, Final Permit Decision (Response No. 9), EPA 
stated that "...we do not agree that these [seepage discharges] 
are ^point sources' under the NPDES permitting program." 

In light of determinations made in the administrative record 
for Molycorp's NPDES permit, 6EN-W does not feel it would be 
appropriate to initiate enforcement actions for these discharges. 
We are forwarding the attached information for your review, as 
the submittal specifically requests a determination of whether 
the EPA should initiate a formal NPDES permitting process for 
waste rock pile seepage discharges. 

Attachment 

RECEIVED 
juN 3 0 m i 

6WQ-PO 
Recycled/Recyclable • Printad with Vegetable Oil Based Inks on 100% Recycled Paper (40% Postconsumer) 



i rA:x: T K . > V I V S J V I L I T T : ' A . L 
0 O F g A O E S 

T O : . 

/S /<^ / / u ^ / ^ y ^ * 

D E E ' T . / J V O t S N C r y y B U S I N E S S V O t S N C r y y B U S X M l 

^ 

< t N C L U O I M G C O V E H ^^¥Jg-> 

;^-^ ̂ . - ^ ^ -
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s r<^VB>7 I 1445 ROSS AVENUE 
% V N l / y «c DALLAS, TEXAS 75202-2733 

^ '̂̂ ^°^^% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
^ ^ ^ t> REGION 6 

May 6, 1997 

Mr. Richard E. Schwartz 
Attorney for Molycorp, Inc. 
Crowell & Moring LLP 
1001 Pennsylvania Avenue, N.W. 
Washington, D.C. 20004-2595 

Re: Molycorp, NPDES No. NM0022306 

Dear Mr. Schwartz: 

In response to your letter dated May 5, 1997, we have the 
following comments. 

In the 1993 Response to Comments, it was. the position of EPA 
Region 6 that percolation or infiltration from mine and tailings 
areas into groundwater did not constitute "point sources" under 
NPDES. However, we are aware that more recent U.S. District 
Court decisions are divided over this matter where "hydrologic 
connection" to surface waters is involved. 

The only surface discharge sources from the mine areas which 
we considered in the 1993 reissuance in accordance with the 
application and our interpretation of other inputs are those 
associated with Outfalls 004 and 005. At that time we did not 
recognize and consider other surface discharges or surface 
seepage associated with mine wasterock piles. It was understood 
then that any other mine sources including the mine spoil piles 
percolated into groundwater. If other mine surface discharges or 
surface seeps exist, these would be "point sources" subject to 
the need for applications and permitting. 

If I can add any further clarification, please contact me at 
voice (214) 665-7503 or FAX (214) 665-2191. 

Sincerely, y 

Frederick 0. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-PP) 
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^^v^eosr^;^^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
^ ^ ^ t} REGION 6 

I 1445 ROSS AVENUE 
% ^ A l ^ ^ T DALLAS, TEXAS 75202-2733 

April 30, 1997 

Mr. Brian Shields 
Executive Director 
Amigos Bravos 
P.O. Box 238 
Taos, New Mexico 87671 

Dear Mr. Shields: 

This letter is in response to your FAX of April 21, 1997, to 
Dr. Oscar Ramirez, Deputy Director of the Water Quality 
Management Division of the EPA Region 6 office relative to 
Molycorp, near Questa, New Mexico. You further explained to me 
the specific issue in our telephone conversation of April 29, 
1997. 

A review of the record shows that in the permit reissuance 
dated September 10, 1993, EPA did not consider discharges or 
seepages associated with mine wasterock piles. You have 
indicated that these discharges are essentially discrete sources. 
Issue No. 9 of the associated Response to Comments was concerned 
with a different and more complex matter related to possible 
infiltration to existing groundwater sources primarily associated 
with the tailings areas although possibly to a much lesser extent 
also associated with the mine. 

We hope that this clarifies the matter. If you have further 
questions, please contact me at (214) 665-7503. 

Sincerely, 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-P) 
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April 30, 1997 

Mr. Brian Shields 
Executive Director 
Amigos Bravos 
P.O. Box 238 
Taos, New Mexico 87671 

Dear Mr. Shields: 

This letter is in response to your FAX of April 21, 1997, to 
Dr. Oscar Ramirez, Deputy Director of the Water Quality 
Management Division of the EPA Region 6 office relative to 
Molycorp, near Questa, New Mexico. You further explained to me 
the specific issue in our telephone conversation of April 29, 
1997. 

A review of the record shows that in the permit reissuance 
dated September 10, 1993, EPA did not consider discharges or 
seepages associated with mine wasterock piles. You have 
indicated that these discharges are essentially discrete sources. 
Issue No. 9 of the associated Response to Comments was concerned 
with a different and more complex matter related to possible 
infiltration to existing groundwater sources primarily associated 
with the tailings areas although possibly to a much lesser extent 
also associated with the mine. 

We hope that this clarifies the matter. If you have further 
questions, please contact me at (214) 665-7503. 

Sincerely, 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-P) 
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April 30, 1997 

Mr. Brian Shields 
Executive Director 
Amigos Bravos 
P.O. Box 23 8 
Taos, New Mexico 87671 

Dear Mr. Shields: 

This letter is in response to your FAX of April 21, 1997, to 
Dr. Oscar Ramirez, Deputy Director of the Water Quality 
Management Division of the EPA Region 6 office relative to 
Molycorp, near Questa, New Mexico. You further explained to me 
the specific issue in our telephone conversation of April 29, 
1997. 

A review of the record shows that in the permit reissuance 
dated September 10, 1993, EPA did not consider discharges or 
seepages associated with mine wasterock piles. You have 
indicated that these discharges are essentially discrete sources. 
Issue No. 9 of the associated Response to Comments was concerned 
with a different and more complex matter related to possible 
infiltration to existing groundwater sources primarily associated 
with the tailings areas although possibly to a much lesser extent 
also associated with the mine. 

We hope that this clarifies the matter. If you have further, 
questions, please contact me at (214) 665-7503. 

Sincerely, 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-P) 



v̂!̂ «°̂ X UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
^ ^ % t> REGION 6 
I ^ ^ M M ^ I 1445 ROSS AVENUE 
^ Wt/y ^ DALLAS, TEXAS 75202-2733 

April 30, 1997 

Mr. Brian Shields 
Executive Director 
Amigos Bravos 
P.O. Box 238 
Taos, New Mexico 87671 

Dear Mr. Shields: 

This letter is in response to your FAX of April 21, 1997, to 
Dr. Oscar Ramirez, Deputy Director of the Water Quality 
Management Division of the EPA Region 6 office relative to 
Molycorp, near Questa, New Mexico. You further explained to me 
the specific issue in our telephone conversation of April 29, 
1997. 

A review of the record shows that in the permit reissuance 
dated September 10, 1993, EPA did not consider discharges or 
seepages associated with mine wasterock piles. You have 
indicated that these discharges are essentially discrete sources. 
Issue No. 9 of the associated Response to Comments was concerned 
with a different and more complex matter related to possible 
infiltration to existing groundwater sources primarily associated 
with the tailings areas although possibly to a much lesser extent 
also associated with the mine. 

We hope that this clarifies the matter. If you have further 
questions, please contact me at (214) 665-7503. 

Sincerely, 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-P) 
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April 30, 1997 

Mr. Brian Shields 
Executive Director 
Amigos Bravos 
P.O. Box 238 
Taos, New Mexico 87671 

Dear Mr. Shields: 

This letter is in response to your FAX of April 21, 1997, to 
Dr. Oscar Ramirez, Deputy Director of the Water Quality 
Management Division of the EPA Region 6 office relative to 
Molycorp, near Questa, New Mexico. You further explained to me 
the specific issue in our telephone conversation of April 29, 
1997. 

A review of the record shows that in the permit reissuance 
dated September 10, 1993, EPA did not consider discharges or 
seepages associated with mine wasterock piles. You have 
indicated that these discharges are essentially discrete sources. 
Issue No. 9 of the associated Response to Comments was concerned 
with a different and more complex matter related to possible 
infiltration to existing groundwater sources primarily associated 
with the tailings areas although possibly to a much lesser extent 
also associated with the mine. 

We hope that this clarifies the matter. If you have further 
questions, please contact me at (214) 665-7503. 

Sincerely, 

Frederick O. Humke, P.E. 
Environmental Engineer 
Permits Branch (6WQ-P) 



From: Fred Humke 
To: WATSON-JANE 
Date: Monday, April 28, 1997 9:43 am 
Subject: Molycorp, NM0022306 

Caroline recommends that we do not respond at this time to Brian 
Shields (Amigos Bravos). She has been discussing the matter with 
OGC and other headquarters and there are some guestions involved. 
Furthermore, last week she was contacted by Grove Burnett, who is 
the attorney for the current suit by Bravos Amigos. Grove 
informed her that Molycorp has moved for dismissal based on our 
1993 Response to Comments. Grove also has attempted to contact 
me. Caroline also recommends that at this time we do not discuss 
the matter with Grove unless we have her involved. 

I recommend that we soon meet with Caroline on this matter. 

CC: R6DAL01.R6T0XLAN.KIRKSEY-CAROLINE 




